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Table 3.1. Criteria for determining the technical level of the knapper (after Karlin et al. 1993: 
Table 18.1), based on the reduction of blade cores from Pincevent (P) and Etiolles (E). 
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Figure 3.1. The site of Meer II, displaying the various activity areas mentioned (after Cahen 
and Keeley 1980: Figure 1). 
 
 
Figure 3.2. Example of the methodology used by Gunn (1975). Light is passed through the 
original image and then transformed by a series of lenses that simplify the waveform, which is 
then analysed (after Oxnard 1973: Figures 114 and 115). 
Not less than two, not more than three i67 
a short period of time. Our example is taken from the Epi-Palaeolithic site of Meer II, 
which was excavated by Dr Francis Van Noten. This site consists of a scatter of flint 
artefacts found near the surface of an old sand dune in an area of Northern Belgium 
known as the Campine. The site produced very few features apart from some concentra- 
tions of charcoal fragments, the densest and deepest of which were probably hearths. 
Because of the rarity of features, most of our information has come from the analysis of 
the lithic artefacts. This analysis involved essentially the study of the horizontal distribu- 
tion of artefacts, their refitting and microwear analysis of wear traces on them. The 
refitting work has demonstrated that the site represents the remains of a single occupation 
and several radiocarbon dates, showing good agreement, indicate the site was occupied 
about 8900 B.P. At this time, during the late pre-Boreal period, the old dunes around 
Meer were probably covered by birch, pine and heather. The depressions between the 
dunes were probably marshy. 
Concentration C IV 
The particular example we have selected for this discussion is one of four distinct 
concentrations of lithic artefacts within the excavated area of Meer II (Van Noten 1978). 
These concentrations may be defined as areas where the density of artefacts rises from 
the average 80 per m.2 to more than 200 per m.2 (see fig. i). This particular concentration, 
C IV 
C l 
- N v1 
/ I 
/C 
la I ? -- 
( )N 
s 
I Cl C -.r 
Ci / 
Figure I Map of the excavations at Meer II, showing the 
concentrations, including C IV, and the activity area C Ia 
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Figure 3.3. Graph of the first two canonical variables from Gunn’s analysis, showing 
clustering of bifaces according to knapper (as originally published in Gunn 1977: Figure 9.6). 
 
Figure 3.4. a) Example of point-cloud data extracted from the three-dimensional scans. b) 
Three-dimensional model produced from the point-cloud data. 
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Figure 3.5. Example of the slope analysis applied using ArcMap. The figure displays a visual 
representation of the analysis, with points coloured based on their gradient. Slope values are 
calculated for each point, which is then assigned to one of eighteen variables correlating to 
five-degree increments in gradient between 0º and 90º. 
 
Figure 3.6. Example of the aspect analysis applied using ArcMap. The figure displays a 
visual representation of the analysis, with points coloured according to their aspect. The 
orientation of each point is calculated in degrees and points are assigned to one of eight 
variables, which correspond to the eight cardinal directions: north, northeast, east, southeast, 
south, southwest, west and northwest. 
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Figure 3.7. a) Example of an outline trace of the scar pattern from the surface of a bifacial 
tool, accompanied by its Fourier transform spectrum. b) Half of the Fourier transform 
spectrum, displaying its division into five-degree segments. The intensity value of the 
spectrum is recorded for each of these segments. c) Diagram of the thirty-six variables and 
how they correspond to the orientation of lines within the scar patterns. 
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Figure 3.8. Example of: a) left orientated scars; b) right orientated scars. In his original 
analysis, Gunn (1975) took the intensity values from the Fourier transform, which represent 
the orientation of lines in the scar pattern, as indicative of the orientation of the scars 
themselves. This was based on the fact that flake scars generally produce longer lines that are 
orientated in the same direction as the flake itself. 
 
Figure 3.9. In the pointed handaxe shown, the truncation of flake scars has resulted in a 
higher degree of vertically orientated lines running down the centre of the biface, which the 
results of the scar pattern analysis highlight.  However, in this case, interpreting the results 
to show that the scar patterning displays a high number of vertically orientated lines is 
flawed.  This emphasises the main problem with Gunn’s assumption that the results of the 




MATERIALS SELECTED FOR ANALYSIS 
 
Figure 4.1. Wymer’s grid of handaxe typology (after Wymer 1968: Figure 27). This displays 
the extent of variability in handaxe form throughout the Lower Palaeolithic. 
 
Figure 4.2. Refitting flakes from Caddington, including a plaster cast of the sore of the nodule 
(center). This cast indicates that the knapper aimed to produce an ovate tool (after Smith 
1894: Figure 113). 
  
Figure 4.3. The refitting nodule from Boxgrove GTP 17 (after Roberts & Pitts 1997). The reduction sequence displays a series of stages 
similar to those proposed by Newcomer (1971).  The internal hollow left by the removal of the resultant handaxe has been cast by Lorraine 
Cornish of the British Museum of Natural History, showing that the biface produced was ovate in shape. 
  




Figure 4.4b). Handaxes from the replica assemblage. Across the top (left to right); 9-12. Across the bottom (left to right): 13-16. 
 








Figure 4.4c). Handaxes from the replica assemblage. First row (left to right): 17-20. Second 
row (left to right): 21-23. Third row (left to right): 24-26 
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Handaxe No. Knapper No. B/L B1/B2 L1/L Roe's Shape 
1 1 0.773 0.727 0.409 Ovate 
2 1 0.740 0.857 0.457 Ovate 
3 2 0.500 0.569 0.236 Point 
4 3 0.524 0.979 0.507 Ovate 
5 2 0.688 0.806 0.421 Ovate 
6 2 0.574 0.483 0.195 Point 
7 4 0.473 0.954 0.433 Ovate 
8 1 0.793 0.805 0.359 Ovate 
9 5 0.707 0.702 0.309 Point 
10 1 0.600 0.966 0.354 Ovate 
11 2 0.506 0.655 0.317 Point 
12 2 0.677 0.925 0.440 Ovate 
13 6 0.749 0.952 0.385 Ovate 
14 4 0.722 0.799 0.385 Ovate 
15 1 0.689 0.978 0.432 Ovate 
16 4 0.625 0.567 0.308 Point 
17 5 0.529 0.751 0.311 Point 
18 2 0.648 0.927 0.380 Ovate 
19 5 0.623 0.618 0.340 Point 
20 1 0.833 0.952 0.415 Ovate 
21 4 0.698 0.839 0.436 Ovate 
22 4 0.721 0.785 0.467 Ovate 
23 1 0.621 0.564 0.269 Point 
24 2 0.686 0.790 0.305 Point 
25 4 0.635 0.830 0.431 Ovate 
26 1 0.561 0.556 0.279 Point 










A 9 52 
B 23 32 
C 21 64 
D None 38 
E 14 47 
F 15 44 
G 10 54 
H 16 59 
I 19 21 
Table 4.2. Refitting material from the replica assemblage. 
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Figure 4.5. The eight handaxes selected from the replica assemblage (after Foulds 2010: 
Figure 1). A range of sizes and shapes were selected and the refitting débitage for each tool 
was supplied. 
 
Figure 4.6. Map of Britian, displaying the location of the three archaeological sites under 
investigation: 1. Boxgrove, West Sussex; 2. Caddington, Bedfordshire; 3. Foxhall Road, 
Suffolk. 
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Figure 4.7. Plan of the areas of excavation at the site of Boxgrove, West Sussex. The site is 
split into two quarries, which are further divided into a number of excavation localities.  The 
handaxes under study within this thesis all originate from Q1/B, while refitting material was 
recovered from GTP17 in Quarry 2.  Both of these locations are highlighted. 
 
Figure 4.9. The marine/freshwater/terrestrial sequence from Boxgrove Q1/B Trench 23 (after 
Holmes et al. 2010). Freshwater sediments (Units 4u and 5ac) overlay the channel deposits 
(Unit 3c), which cut through the marine Slindon Sands (Unit 3). 
Boxgrove: Previous results and current research aims. 
context.  This dataset will be utilised in Chapter 6 and Appendix 2 in order to 
develop and apply a ‘scatters and patches’ analysis aimed at the documentation of 
variability of both the spatial distribution and composition of assemblages.  
Isolated patterns of variation will then be examined in light of known 
environmental gradients and a contextual explanation for patterning will be 
forwarded.   
 
From these datasets an attempt will be made to model hominin land use 
patterns in order to explore the wider ecological, behavioural, functional or social 
frameworks of this behaviour.  In the final chapters, this framework will be applied to 
the wider Pleistocene record.  Through this approach is hoped to test the results of the 
analysis and to provide explanations for both the phenomenon of biface-rich 
assemblages and wider regional/temporal variations in Lower Palaeolithic technology. 
 




The pond sediments described here were deposited under fully
interglacial conditions, as demonstrated by the taxonomic
composition of the mammalian and herpetofaunas (Roberts and
Parfitt, 1999). The excavated freshwater sediments lie some 50–
80 m south of the relict cliff line, with an east–west dimension of
about 100 m and a south–north distribution that has been proven,
on the basis of facies distribution, to be at least 40 m, but which
probably extended to the cliff line itself. The locale, which would
have been rich in terrestrial and aquatic vegetation, was utilised by
many elements of the Boxgrove fauna, including hominins. The
remains of butchered rhinoceroses, deer and other animals point to
it being a place of food procurement and processing as well as
a water source. The whole of the depositional sequence at Q1/B
from the basal channel deposits up to the surface of Unit 4d3 was
time equivalent and thus a chronostratigraphic correlative of Unit
4c, the soil bed that developed on the surface of the Slindon Silts
after marine regression (Table 1) (Roberts and Parfitt, 1999).
Evidence of hominin presence at Boxgrove is found within all
the major sedimentary units; from the body of the marine Slindon
Sand (Unit 3) and the littoral deposits of the raised beach; up
through the regressional marine sands silts; the freshwater
deposits at Q1/B; and into the overlying terrestrial sediments. The
archaeological signatures of these hominins are best preserved in
the marine Slindon Silts of Unit 4b; the terrestrial soil horizon of
Unit 4c; and at Q1/B, in the temporal correlatives of the soil
horizon – the freshwater pond facies Units 3c, 3/4, 4u, 4, 4d1, 5ac,
4d2 and 4d3 (Table 1). Hominins were therefore operating at the
site under widely differing climatic and environmental regimes,
ranging from fully temperate littoral through to periglacial tundra.
Throughout the time of occupation and exploitation the archaeo-
logical record is dominated by evidence for the collection of flint
from the actively eroding chalk cliff and the butchery of
predominantly large mammals across the temporally changing
landscapes in front of the cliff. The site at Q1/B differs from the rest
of the excavated locales at Boxgrove in that an extended vertical
sediment stack is present, due to the formation of a large spring-
fed freshwater pond or waterhole that was cut into the intertidal
muds of the Slindon Silt Member. Archaeological remains in the
form of lithic and organic artefacts and butchered faunal remains
have been recovered from all the freshwater units and suggest that
this area was actively used by hominins as both a semi-permanent
freshwater source and fixed hunting locale in the landscape. The
presence of game at the waterhole is attested to by the high level
of dung-derived mineralised organic material at the base of the
waterhole, and the skeletal remains of both butchered and natural
death assemblage individuals. The most comprehensive evidence
of butchery is found on the remains of at least five rhinoceroses
excavated from the freshwater sediments. The bones of these
animals point to accumulation as the result of hunting, as butchery
marks indicate first access to the carcasses by hominins and no
pathological evidence for natural death in these prime of life
adults and juveniles. Other species butchered in the vicinity of the
waterhole include giant deer, red deer, horse and bison.
The environment at the waterhole would have changed through
time, becoming progressively more heavily vegetated after marine
regression. The impact of the freshwater seepage would have
become immediately apparent after the sea level fell away and is
shown in the sedimentary record by the main and subsidiary
channels cut through the Slindon Silt and Sand. The freshwater-
body then gradually expanded probably by a combination of
channel convergence and increased spring flow, to produce the
current mapped disposition of the waterhole/pond. Thewater body
then proceeded to fill up with reworkedmarine sediments from the
upper part of the sands and to a greater extent the silts: at the
surface of the pond increasing amounts of calcareous sedimenta-
tion are found in Units 4d1, 4d2 and 4d3. Early evidence for the
influx of slope material into the water body is found in Unit 5ac,
although this input is believed to have occurred under very wet
rather than cold conditions. The emplacement of cold stage geli-
flucted and soliflucted sediments began with Unit 6b and culmi-
nated in the burial of the site by mass movement deposits derived
from cliff collapse material and the Downland regolith.
3. Materials and analytical methods
We analyzed ostracods from Units 3c, 4u and 4u(s) exposed in
Quarry 1/B (Fig. 3). Ostracod assemblage analysis, based on pres-
ence and absence of species, was used to assess the hydrological
environment of the coastal plain and the salinity of the ponds.
Ostracod identifications were confirmed using descriptions in
Meisch (2000) and ecological affinities of individual species were
obtained from Robinson (1998), Griffiths and Holmes (2000) and
Meisch (2000). Foraminifera tests found in many of the samples
were identified using descriptions in Murray (1979). Well-
preserved adult or A-1 specimens of three ostracod taxa, namely
Prionocypris zenkeri, Candona neglecta and Ilyocypris gibba/bradyi
were selected for individual geochemical analysis. These species
were chosen because they are relatively abundant in the Slindon
Silts freshwater sediments and two of the genera have been the
Fig. 2. (A) The marine/freshwater/terrestrial sequence at Q1/B Trench 23 showing the
channel and its associated infill (Unit 3c), cutting through the marine Slindon Sand
(Unit 3). The channel deposits are overlain by the freshwater sediments of Units 4u and
5ac. Note the presence of the mineralised organic horizon Unit 5a, which completely
covers the freshwater deposits at this part of the site (Scales in 0.50 m divisions). (B)
The marine/terrestrial sequence at the Boxgrove type section Q2/GTP13 (Table 1). The
lower two debris bands are the seaward ends of beaches and the upper, between
marine Cycles 2 and 3, is a debris flow from cliff collapse (scales in 0.5 m divisions).
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Member Description and Interpretation Standard Q1/B Description and Interpretation 
Eartham Upper 
Gravel Calcareous Head. Mass movement deposit. Unit 10 
Path gravel. Freeze thaw sorted flint 
gravel. Unit 9 
Unit 10 Calcareous Head. Mass movement deposit. 
Chalk pellet gravel. Waterlain, weathered 
and sorted chalk clasts Unit 8 
Cliff collapse. Unit 7 
Unit 8 Chalk pellet gravel. Dewatering structures initiated. Eartham Lower Gravel 
Calcareous mud/brickearth. Colluvial and 
waterlain silts. 
Units 
5b, 6 Unit 6b 
Calcareous muds/brickearth. Colluvial and 
waterlain silts 
Mineralised and compressed organic 
depostis. Alder/fen carr. Unit 5a Unit 5a 
Mineralised and compressed organic depostis. 
Alder/fen carr. 
Soil horizon developed on top of the silts. 
Polder type soil. Unit 4c 
Unit 4d2, 
4d3, 5ac 
Spring discharge sediments with colluvial input 
towards the top (5ac) 
Unit 4d1 Spring discharge sediment. Intraformational calcretes. Unit 4b 
Unit 4 Massive silt from freshwater reworking of Units 
4a and 4b. Heavily deformed. 
Slindon Silt 
Intertidal laminated muds laid down in a 
semi-enclosed marine bay 
Unit 4a Unit 4u Massive fine silt from freshwater reworking of 
Units 4a and 4b 
Units 4/3, 
3c 
Freshwater channels and freshwater scoured 
landsurface, from springs at cliff base. 












Unit 3 Nearshore marine sands with a truncated upper surface. 
Table 4.3. Details of the stratigraphy at Boxgrove and the Q1/B ‘waterhole’ site, artefacts from which form the focus of the Boxgrove analysis. 
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Handaxe No. B/L B1/B2 L1/L Roe Shape 
153 0.709 0.686 0.327 Point 
154 0.887 0.619 0.408 Ovate 
155 0.624 0.817 0.403 Ovate 
156 0.641 0.918 0.485 Ovate 
157 1.034 0.935 0.524 Ovate 
158 0.719 0.788 0.435 Ovate 
159 0.612 0.734 0.308 Point 
160 0.661 0.860 0.338 Point 
161 0.674 0.610 0.256 Point 
162 0.617 1.001 0.501 Ovate 
163 0.566 0.731 0.418 Ovate 
164 0.703 0.649 0.386 Ovate 
165 0.649 0.668 0.380 Ovate 
166 0.672 1.272 0.436 Ovate 
167 0.571 0.827 0.432 Ovate 
168 0.704 0.683 0.379 Ovate 
169 0.642 0.706 0.304 Point 
170 0.713 0.886 0.394 Ovate 
171 0.678 0.975 0.321 Point 
172 0.667 0.823 0.360 Ovate 
173 0.598 0.951 0.466 Ovate 
174 0.582 0.765 0.460 Ovate 
175 0.691 0.741 0.424 Ovate 
176 0.691 0.802 0.284 Point 
177 0.676 0.677 0.349 Point 
178 0.583 0.772 0.383 Ovate 
179 0.696 0.790 0.389 Ovate 
180 0.688 0.653 0.301 Point 
181 0.580 0.683 0.349 Point 
182 0.602 0.749 0.340 Point 
183 0.646 0.787 0.348 Point 
184 0.682 0.797 0.366 Ovate 
185 0.611 0.708 0.458 Ovate 
186 0.600 0.592 0.397 Ovate 
187 0.583 0.783 0.415 Ovate 
188 0.703 0.779 0.409 Ovate 
189 0.574 0.714 0.439 Ovate 
190 0.667 0.774 0.351 Ovate 
191 0.616 0.821 0.515 Ovate 
192 0.627 0.825 0.403 Ovate 
193 0.606 0.854 0.480 Ovate 
194 0.653 0.893 0.439 Ovate 
195 0.635 0.763 0.362 Ovate 
196 0.556 0.841 0.340 Point 
197 0.604 0.877 0.565 Ovate 
198 0.688 0.798 0.338 Point 
199 0.717 0.938 0.483 Ovate 
201 0.621 0.945 0.395 Ovate 
202 0.619 0.787 0.426 Ovate 
203 0.656 0.735 0.320 Point 
Table 4.4. Handaxes from Boxgrove Unit 4/3 
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Handaxe No. B/L B1/B2 L1/L Roe Shape 
77 0.494 1.121 0.347 Point 
78 0.694 0.840 0.407 Ovate 
79 0.651 0.875 0.453 Ovate 
80 0.630 0.957 0.407 Ovate 
82 0.692 0.771 0.371 Ovate 
83 0.512 1.575 0.765 Ovate 
84 0.618 0.830 0.314 Point 
85 0.708 0.958 0.419 Ovate 
86 0.615 0.911 0.414 Ovate 
87 0.592 0.780 0.443 Ovate 
88 0.710 0.715 0.450 Ovate 
89 0.640 0.776 0.396 Ovate 
90 0.699 0.758 0.394 Ovate 
91 0.629 0.757 0.418 Ovate 
92 0.879 0.805 0.180 Point 
93 0.659 1.005 0.462 Ovate 
94 0.923 0.901 0.375 Ovate 
95 0.655 0.813 0.438 Ovate 
96 0.603 0.733 0.467 Ovate 
97 0.737 0.676 0.335 Point 
98 0.579 0.729 0.356 Ovate 
99 0.621 0.686 0.449 Ovate 
100 0.606 0.967 0.397 Ovate 
101 0.652 0.696 0.422 Ovate 
102 0.630 0.713 0.339 Point 
103 0.556 0.731 0.339 Point 
104 0.631 0.939 0.385 Ovate 
105 0.668 0.707 0.326 Point 
106 0.616 0.769 0.526 Ovate 
107 0.690 0.651 0.358 Ovate 
108 0.785 0.858 0.480 Ovate 
109 0.615 0.800 0.448 Ovate 
110 0.687 0.829 0.373 Ovate 
111 0.639 0.712 0.353 Ovate 
112 0.722 0.919 0.397 Ovate 
113 0.641 0.733 0.385 Ovate 
114 0.747 0.888 0.545 Ovate 
115 0.734 0.977 0.499 Ovate 
116 0.636 0.597 0.325 Point 
117 0.597 0.934 0.537 Ovate 
118 0.664 0.836 0.452 Ovate 
119 0.428 0.855 0.650 Ovate 
120 0.681 0.996 0.388 Ovate 
121 0.581 0.740 0.463 Ovate 
122 0.727 0.816 0.445 Ovate 
123 0.920 0.666 0.406 Ovate 
124 0.841 0.757 0.464 Ovate 
125 0.696 0.944 0.632 Ovate 
126 0.605 0.975 0.407 Ovate 
127 0.595 0.680 0.360 Ovate 
128 0.661 1.263 0.485 Ovate 
129 0.787 0.842 0.311 Point 
130 0.774 0.821 0.279 Point 
131 0.721 0.883 0.378 Ovate 
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Handaxe No. B/L B1/B2 L1/L Roe Shape 
132 0.830 0.847 0.424 Ovate 
133 0.772 0.817 0.422 Ovate 
134 0.608 0.845 0.396 Ovate 
135 0.519 0.985 0.572 Ovate 
136 0.772 0.879 0.430 Ovate 
137 0.637 0.945 0.512 Ovate 
138 0.612 0.829 0.441 Ovate 
139 0.629 0.763 0.345 Point 
140 0.575 0.877 0.415 Ovate 
141 0.590 0.798 0.457 Ovate 
142 0.616 0.766 0.408 Ovate 
143 0.619 0.853 0.457 Ovate 
144 0.625 0.759 0.385 Ovate 
145 0.779 0.676 0.353 Ovate 
146 0.601 0.778 0.430 Ovate 
147 0.679 0.725 0.396 Ovate 
Table 4.5. Handaxes from Boxgrove Unit 4u. 
 
Group No. Trench Total No. of Flakes 
Group 1 GTP17 13 
Group 4 GTP17 6 
Group 9 GTP17 18 
Group 19 GTP17 19 
Group 53 GTP17 10 
Table 4.6. Refitting material from Boxgrove studied in this thesis. 
 
Figure 4.10. Distribution of lithic artefacts within Unit 4/3, Q1/B (after Pope 2002: Figure 
5.10a). There is a high density of artefacts within the northwest area of the excavation. 
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Figure 5.10:Artifact distribution for Unit 4/3, Q1/B. a) lithics b) spalls. 
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Figure 4.11. Distribution of lithic artefacts within Unit 4u, Q1/B (after Pope: Figure 5.11a). 
A series of localised clusters are present, which may indicate in situ scatters. 
 
Figure 4.12. A map of the Caddington brickearth from which Smith recovered Palaeolithic 
material.  The seventh pit (G) is not shown. 
 


























































Figure 5.11:Artifact distribution for Unit 4u, Q1/B. a) lithics b) spalls. 
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Rackley South Face Cottages Site 
1 Topsoil A Surface Materil 
2 Loamy silt B Red Brown Drift Clay or Loam 
3 Ferrunginous angular gravels C Contorted Red Brown Gravels 
4 Mottled gray brown silty clay D Grey White Clay 
5 Subangular flint gravel E Red Brown Sheet Gravel 
6 Brickearth F,G Brick-Earth & floor 
7 Gray mottled silty clay    
8 Gravel in silty clay (fossils) H Brick-Earth below the floor 
9 Yellow silty clay    
10 Plateau Drift    
11 Red brown clay    
12 Chalk     
Table 4.7. The correlation between the Rackley site South Face and the Pit C Cottages Site 
strata, as described by Smith (1894). After Sampson (1978: Table 6.3). 
 
 
Figure 4.13. Stratigraphy from the Rackley site South Face (after Sampson 1978: Figure 3.4). 
1a–topsoil; 1b-brick kiln infilling; 1c-black clay on concrete, bricklined kiln base; 1d-mixed 
infilling associated with kiln construction; 2-loess; 3-contorted ferruginous angular gravel; 4-
grey brown silty clay; 5-angular gravel; 6-brickearth; 7-grey brown mottled clay; 8-
ferruginous gravel with mammalian fauna; 9-yellow silts and silty clay; 10a-c-Plateau Drift; 
11-Clay-with-flints; 12-Chalk. 







Figure 4.14. Isometric diagram of sections from Smith’s (1894) study of Pit C (after Sampson 
1978: Figure 6.11). Terminology for the strata according to Smith: A-Surface Material; B-
Red Brown Drift Clay or Loam; C-Contorted Red Brown Gravels; D-Grey White Clay; E-Red 
Brown Sheet Gravel; F-Brick-earth; G-Palaeolithic Floor; H-Brick-earth. 
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Handaxe No. Pit B/L B1/B2 L1/L Roe Shape 
1398 A 0.548 0.686 0.281 Point 
1400 F 0.755 0.880 0.379 Ovate 
1416 C 0.823 0.906 0.469 Ovate 
1417 C 0.494 0.726 0.426 Ovate 
1418 C 0.613 0.991 0.412 Ovate 
1419 C 0.561 0.924 0.361 Ovate 
1421 A 0.711 0.806 0.568 Ovate 
1428 C 0.617 0.702 0.469 Ovate 
1431 C 0.734 0.799 0.396 Ovate 
1439 C 0.703 0.917 0.443 Ovate 
1440 A 0.563 0.518 0.160 Point 
1441 A 0.654 0.842 0.483 Ovate 
1454 C 0.679 0.990 0.620 Ovate 
1468 C 0.686 1.275 0.422 Ovate 
1478 A 0.868 0.744 0.420 Ovate 
1496 C 0.542 0.718 0.356 Ovate 
1514 C 0.671 0.716 0.396 Ovate 
1515 C 0.687 0.626 0.331 Point 
1531 A 0.512 0.643 0.269 Point 
1532 A 0.686 0.568 0.428 Ovate 
1537 A 0.689 0.675 0.365 Ovate 
1545 A 0.472 1.332 0.574 Ovate 
1555 A 0.651 0.589 0.248 Point 
1562 C 0.652 0.679 0.375 Ovate 
1563 A 0.699 0.842 0.453 Ovate 
1571 C 0.518 1.161 0.543 Ovate 
1583 A 0.815 1.031 0.472 Ovate 
1598 A 0.701 0.794 0.442 Ovate 
1599 A 0.702 1.104 0.605 Ovate 
1602 E 0.720 0.744 0.452 Ovate 
1614 E 0.641 0.525 0.273 Point 
1615 F 0.640 0.900 0.431 Ovate 
1616 E 0.518 0.857 0.305 Point 
1619 E 0.758 0.921 0.439 Ovate 
1637 E 0.559 0.493 0.265 Point 
1639 E 0.797 0.608 0.375 Ovate 
1643 C 0.758 0.726 0.383 Ovate 
1647 C 0.619 0.865 0.274 Point 
1648 C 0.736 0.775 0.529 Ovate 
1655 C 0.770 0.726 0.378 Ovate 
1659 C 0.741 0.906 0.473 Ovate 
1661 F 0.656 1.008 0.458 Ovate 
1688 C 0.730 0.393 0.263 Point 
1697 C 0.571 0.664 0.354 Ovate 
1705 C 0.704 0.878 0.443 Ovate 
1706 C 0.648 0.864 0.438 Ovate 
1709 F 0.717 0.631 0.407 Ovate 
1713 F 0.594 1.051 0.373 Ovate 
1715 G 0.624 0.653 0.380 Ovate 
1718 G 0.691 0.795 0.382 Ovate 
1719 G 0.599 0.884 0.462 Ovate 
1722 F 0.784 0.938 0.584 Ovate 
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Handaxe No. Pit B/L B1/B2 L1/L Roe Shape 
1723 C 0.667 0.774 0.360 Ovate 
1724 C 0.639 0.652 0.284 Point 
1725 C 0.624 0.559 0.239 Point 
1726 F 0.850 0.899 0.507 Ovate 
1727 C 0.554 0.785 0.368 Ovate 
1729 C 0.852 0.647 0.301 Point 
1731 C 0.560 1.102 0.547 Ovate 
1732 C 0.711 0.554 0.198 Point 
1740 E 0.753 0.508 0.312 Point 
1766 A 0.621 0.826 0.275 Point 
Table 4.8. Handaxes from Caddington, including the brickearth pit from which they were 
recovered. 
 
Handaxe No. Pit Context 
1416 C Palaeolithic Floor 
1417 C Palaeolithic Floor 
1418 C Palaeolithic Floor 
1419 C Palaeolithic Floor 
1428 C Palaeolithic Floor 
1431 C Contorted Drift 
1439 C Palaeolithic Floor 
1454 C Palaeolithic Floor 
1468 C Palaeolithic Floor 
1496 C Contorted Drift 
1514 C Contorted Drift 
1515 C Palaeolithic Floor 
1562 C Palaeolithic Floor 
1571 C Palaeolithic Floor 
1643 C Contorted Drift 
1647 C Contorted Drift 
1648 C Contorted Drift 
1655 C Contorted Drift 
1688 C Palaeolithic Floor 
1697 C Contorted Drift 
1659 C Contorted Drift 
1705 C Contorted Drift 
1706 C Contorted Drift 
1723 C Contorted Drift 
1724 C Contorted Drift 
1725 C Contorted Drift 
1727 C Contorted Drift 
1729 C Contorted Drift 
1731 C Contorted Drift 
1732 C Contorted Drift 
Table 4.9. Handaxes from the Pit C assemblage, including their context. 
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Group No. Smith’s Catalogue No. Site Context Total No. of Flakes 
Group 1 WGS P1998 1-1.1 NFP (Pit C?) Pal. Floor 4 
Group 2 WGS 1561 Pit C Pal. Floor 6 
Group 3 WGS 1896 1-24.3 Pit C Pal. Floor 10 
Group 4 WGS 1896 1-24.4 Pit C Pal. Floor 10 
Group 5 WGS 1896 1-24.5 Pit C Pal. Floor 8 
Group 6 WGS 1896 1-24.6 Pit C Pal. Floor 4 
Group 7 WGS 1896 1-24.7 Pit C Pal. Floor 6 
Group 8 WGS 1896 1-24.8 Pit C Pal. Floor 7 
Group 9 N/A Pit C Pal. Floor 3 
Group 10 N/A Pit C Pal. Floor 3 
Group 11 N/A Pit C Pal. Floor 4 
Group 12 WGS 4.90-5.90 Pit C Pal. Floor 12 
Group 13 Sturge Cat. Piece 406 – 1.92 Pit C Pal. Floor 3 
Group 14 Sturge Cat. Piece 406 – 8.90 Pit C Pal. Floor 3 
Group 15 WGS 1896 1-24.2 Pit C Pal. Floor 21 
Table 4.10. Refitting material from the Caddington assemblage that has been analysed as 
part of this thesis. 
 
 
Figure 4.15. Location of the 1903-4 and 1904-5 excavations [1], as well as Smith’s 1914 
excavation [2] and Moir’s 1921 trench [3] (after White and Plunkett 2004: Figure 5.1). 
  
 
Figure 4.16. Section drawing showing the stratigraphy from the 1904-5 excavation (after White and Plunkett: Figure 6.2). Black polygons indicate artefacts 
originally drawn in Layard’s original drawing. Terminology for the strata has been replaced with that used by White and Plunkett, which will be the standard 
terminology used throughout this thesis. 
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Handaxe 
No. Context B/L B1/B2 L1/L Roe Shape 
31 Topsoil 0.769 0.452 0.316 Ovate 
34 Grey Clay 0.648 0.913 0.534 Ovate 
35 Grey Clay 0.712 0.921 0.455 Ovate 
36 Grey Clay 0.687 0.850 0.448 Ovate 
37 Grey Clay 0.659 0.846 0.549 Ovate 
38 Upper Sand & Gravel 0.725 0.821 0.402 Ovate 
42 Grey Clay 0.727 0.632 0.417 Ovate 
48 Grey Clay 0.752 0.696 0.414 Ovate 
49 Grey Clay 0.776 0.800 0.461 Ovate 
61 Grey Clay 0.530 0.475 0.289 Point 
62 Grey Clay 0.595 0.477 0.215 Point 
63 Grey Clay 0.671 0.889 0.429 Ovate 
64 Grey Clay 0.500 0.464 0.254 Point 
65 Grey Clay 0.663 1.290 0.348 Point 
69 Grey Clay 0.600 0.450 0.314 Point 
72 Red Gravel 0.818 0.607 0.299 Point 
74 Red Gravel 0.631 0.789 0.231 Point 
76 Red Gravel 0.725 0.596 0.290 Point 
77 Red Gravel 0.610 0.622 0.341 Point 
103 Red Gravel 0.537 0.732 0.256 Point 
121 NFP 0.666 0.439 0.312 Point 
122 NFP 0.680 0.548 0.339 Point 
124 NFP 0.606 0.480 0.229 Point 
125 NFP 0.576 0.500 0.228 Point 
127 NFP 0.561 0.590 0.327 Point 
128 NFP 0.517 0.697 0.336 Point 
129 NFP 0.869 0.464 0.236 Point 
133 NFP 0.804 0.917 0.500 Ovate 
134 NFP 0.690 0.948 0.434 Ovate 
135 NFP 0.764 0.733 0.422 Ovate 
136 NFP 0.669 1.015 0.441 Ovate 
137 NFP 0.840 0.685 0.431 Ovate 
138 NFP 0.617 0.901 0.437 Ovate 
139 NFP 0.668 0.973 0.468 Ovate 
140 NFP 0.740 1.100 0.520 Ovate 
141 NFP 0.654 0.696 0.429 Ovate 
143 NFP 0.468 0.400 0.179 Point 
168 Red Gravel 0.623 0.488 0.290 Point 
170 Red Gravel 0.686 0.542 0.302 Point 
172 Grey Clay 0.759 0.878 0.397 Ovate 
174 NFP 0.569 0.529 0.174 Point 
175 NFP 0.743 0.822 0.492 Ovate 
177 Grey Clay 0.675 0.846 0.550 Ovate 
178 NFP 0.554 0.562 0.330 Point 
4b Red Gravel 0.688 0.509 0.125 Point 
16b Gravelly Clay 0.923 0.888 0.495 Ovate 
47b Red Gravel 0.591 1.000 0.344 Point 
50b Red Gravel 0.661 1.121 0.597 Ovate (Cleaver) 
55b Red Gravel 0.557 0.524 0.295 Point 
69b Grey Clay 0.758 0.680 0.354 Point 
77b White Gravelly Clay 0.583 0.847 0.335 Point 
78b Red Gravel 0.750 0.740 0.389 Ovate 
94b Red Gravel 0.738 1.000 0.477 Ovate 
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Handaxe 
No. Context B/L B1/B2 L1/L Roe Shape 
100b Upper Sand & Gravel 0.819 0.700 0.368 Ovate 
106b Red Gravel 0.664 0.678 0.364 Ovate 
109b Red & Grey Clay 0.647 0.785 0.402 Ovate 
132b White Sandy Gravel 0.742 0.809 0.422 Ovate 
157b Red Gravel 0.571 0.774 0.367 Ovate 
158b Red Gravel 0.687 0.788 0.422 Ovate 
Table 4.11. Handaxes from the Foxhall Road assemblage, including the context from which 
they were recovered. NFP = No Fixed Provenance and refers to handaxes recovered in the 
1902 excavations. 
Handaxe 
No. Context B/L B1/B2 L1/L Roe Shape 
34 Grey Clay 0.648 0.913 0.534 Ovate 
35 Grey Clay 0.712 0.921 0.455 Ovate 
36 Grey Clay 0.687 0.85 0.448 Ovate 
37 Grey Clay 0.659 0.846 0.549 Ovate 
42 Grey Clay 0.727 0.632 0.417 Ovate 
48 Grey Clay 0.752 0.696 0.414 Ovate 
49 Grey Clay 0.776 0.8 0.461 Ovate 
61 Grey Clay 0.53 0.475 0.289 Point 
62 Grey Clay 0.595 0.477 0.215 Point 
63 Grey Clay 0.671 0.889 0.429 Ovate 
64 Grey Clay 0.5 0.464 0.254 Point 
65 Grey Clay 0.663 1.29 0.348 Point 
69 Grey Clay 0.6 0.45 0.314 Point 
172 Grey Clay 0.759 0.878 0.397 Ovate 
177 Grey Clay 0.675 0.846 0.55 Ovate 
69b Grey Clay 0.758 0.68 0.354 Point 
Table 4.12. Handaxes from the grey clay assemblage. 
Handaxe 
No. Context B/L B1/B2 L1/L Roe Shape 
72 Red Gravel 0.818 0.607 0.299 Point 
74 Red Gravel 0.631 0.789 0.231 Point 
76 Red Gravel 0.725 0.596 0.29 Point 
77 Red Gravel 0.61 0.622 0.341 Point 
103 Red Gravel 0.537 0.732 0.256 Point 
168 Red Gravel 0.623 0.488 0.29 Point 
170 Red Gravel 0.686 0.542 0.302 Point 
4b Red Gravel 0.688 0.509 0.125 Point 
47b Red Gravel 0.591 1 0.344 Point 
50b Red Gravel 0.661 1.121 0.597 Ovate (Cleaver) 
55b Red Gravel 0.557 0.524 0.295 Point 
78b Red Gravel 0.75 0.74 0.389 Ovate 
94b Red Gravel 0.738 1 0.477 Ovate 
106b Red Gravel 0.664 0.678 0.364 Ovate 
157b Red Gravel 0.571 0.774 0.367 Ovate 
158b Red Gravel 0.687 0.788 0.422 Ovate 
Table 4.13. Handaxes from the red gravel assemblage. 
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Figure 5.1. These eight handaxes were placed within Group 1 during the visual analysis of 
the replica assemblage. Top: handaxe 1, 2, 5 and 8. Bottom: handaxe 15, 20, 21 and 24. 
 
Figure 5.2. Group 2 from the visual analysis of the replica assemblage. From left to right: 
handaxes 13, 22 and 25. 
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Figure 5.3. Group 3 from the visual analysis. Top: handaxes 4 and 10. Bottom: handaxes 12 
and 18. 
 
Figure 5.4. Group 4 from the visual analysis. From left to right: handaxes 17 and 19. 
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Figure 5.5. Group 5 from the visual analysis. Top: handaxes 9 and 14. Bottom: handaxes 23 
and 16. 
 
Figure 5.6. Group 6 from the visual analysis. Top: handaxes 3, 6 and 7. Bottom: handaxes 11 
and 26. 
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Figure 5.7. Handaxe measurements for Bordes’ typology (after Bordes 1961, Debénath and 
Dibble 1994: Figure 11.2). 
 
Figure 5.8. Plot of Bordes’ typology as applied to the replica assemblage. 
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Figure 5.9. Plot comparing of the results from Bordes’ typology with the results of the visual 
analysis of the replica assemblage. 
Figure 5.10. Plot comparing the known identities of the knappers involved in the production 
of the replica assemblage with the typology according to Bordes’ method. 
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Figure 5.11. Handaxe measurements for Roe’s typology (after White and Plunket 2004: 
Figure A1.4). 
 
Figure 5.12. Roe’s tripartite diagram for the study of handaxe shape (after Roe 1964) 
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Figure 5.13. The results of Roe’s typology as applied to the replica assemblage. The left part of 
the tripartite diagram has been removed as none of the tools were classified as cleavers. 
 
Figure 5.14. A comparison of Roe’s typology with the results of the visual analysis. 
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Figure 5.15. A comparison of Roe’s typology with the known identities of the knappers 
involved in the replica assemblage’s production. 
 
Figure 5.16. A graphical key to Wymer’s typology (after Wymer 1968: Figure 27). 
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Figure 5.17. Handaxe 22, which was assigned to Wymer’s category E. 
 
Figure 5.18. Handaxes assigned to Wymer’s category F. Top: handaxes 3, 6 and 7. Bottom: 
handaxes 11 and 26. 
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Figure 5.19. Handaxes 9 (left) and 16 (right), which were attributed to Wymer’s category G. 
 
Figure 5.20. Handaxes assigned to Wymer’s category J. From left to right: handaxes 1, 5, 13 
and 24. 
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Figure 5.21. All eight handaxes that were assigned to Wymer’s category K. Top: handaxe 2, 
8, 10 and 12. Bottom: handaxes 15, 18, 20 and 21. 
 
Figure 5.22. Handaxes assigned to Wymer’s sub-category FG. Top: handaxe 16 and 17. 
Bottom: handaxe 19 and 23 
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Figure 5.23. Only handaxe 4 was attributed to Wymer’s sub-category GK. 
 
Figure 5.24. Handaxe 25, which was assigned to Wymer’s sub-category JK. This tool also 
features a Z twist in profile. 
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Figure 5.25. A schematic of the recording methodology for the morphometric analysis of 
outline shape.  Rays are spaced 15º apart. Measurements were taken at the point where the 
rays intersect the outline of the tool, with the first point recorded at the tip and continuing 
clockwise to point 24. 
 
Figure 5.26. Example of handaxe 2 positioned on the recording sheet. The midpoint of the tool 
is placed over the central point from which the rays emanate. Measurements were taken in 
this orientation, starting at the tip and working clockwise. The origin point (0,0) for the 
Cartesian coordinates is the bottom left corner of the image. 
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Figure 5.27a. Plot of component one and component two from the principal component 
analysis of the outline morphology data. 
 
Figure 5.27b. Plot comparing components one and three. 
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Figure 5.27c. Plot comparing components two and three. 
 
Figure 5.28. Graphical explanation of the variation represented by the three components 
under study according to the results of the principal component analysis. Arrows show the 
variation in the x direction (vertical) and y direction (horizontal), which is taken to correlate 
to differences in length, or elongation, and width respectively. 
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Figure5.29a. Plot of components one and two from the outline shape analysis with data from 
Roe’s typology applied. 
 
Figure 5.29b. Plot of components one and three including data from Roe’s typology. 
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Figure 5.29c. Plot of components two and three including data from Roe’s typology. 
 
Figure 5.30a. Plot of components one and two from the outline shape analysis with data from 
Bordes’ typology applied. 
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Figure 5.30b. Plot of components one and three including data from Bordes’ typology. 
 
Figure 5.30c. Plot of components two and three including data from Bordes’ typology 
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Figure 5.31a. Plot of components one and two from the outline shape analysis with the 
results of Wymer’s typology applied. 
 
Figure 5.31b. Plot of components one and three with the results of Wymer’s typology applied. 
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Figure 5.31c. Plot of component two and three with the results of Wymer’s typology applied. 
 
Figure 5.32a. Plot of components one and two from the analysis of outline shape. The known 
identities of the knappers have been applied to the results. No distinct clusters are seen. 
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Figure 5.32b. Plot of components one and three with the identities of the knappers applied. 
 
Figure 5.32c. Plot of components two and three with the identities of the knappers applied. 
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Figure 5.33. A schematic of the recording methodology for the morphometric analysis of edge 
shape.  Rays are spaced 15º apart. Measurements were taken at the point where the rays 
intersect the outline of the tool, with the first point recorded at the tip and continuing 
clockwise to point 10. Photographs of the tools were orientated as in Figure 5.26. 
 
Figure 5.34a. Plot of components one and two from the analysis of edge morphology. 
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Figure 5.34b. Plot of components one and three. 
 
Figure 5.34c. Plot of components two and three. 
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Figure 5.35. Graphical explanation of the variation represented by the three components 
under study according to the results of the analysis of edge morphology. Arrows show the 
variation in the x direction (vertical) and y direction (horizontal), which is taken to correlate 
to differences in length, or elongation, and width respectively. 
 
Figure 5.36a. Plot of components one and two from the analysis of the edge morphology, 
including data from Roe’s typology. 
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Figure 5.36b. Plot of components one and three with data from Roe’s typology applied. 
 
Figure 5.36c. Plot of components two and three with data from Roe’s typology applied. 
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Figure 5.37a. Plot of components one and two from the analysis of the edge morphology, 
including data from Bordes’ typology. 
 
Figure 5.37b. Plot of components one and three with data from Bordes’ typology applied. 
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Figure 5.37c. Plot of components two and three with data from Bordes’ typology applied. 
 
Figure 5.38a. Plot of components one and two from the analysis of the edge morphology, 
including the results of Wymer’s typology. 
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Figure 5.38b. Plot of components one and three, including the results of Wymer’s typology. 
 
Figure 5.38c. Plot of component two and three with the results of Wymer’s typology applied. 
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Figure 5.39a. Plot of components one and two from the analysis of the edge morphology, with 
the identities of the knappers applied. 
 
Figure 5.39b. Plot of components one and three with the identities of the knappers applied. 
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Figure 5.39c. Plot of component two and three with the identities of the knappers applied. 
Visual Analysis Groups Handaxe No. Knapper No. 
1 1 1 
  2 2 
  5 2 
  8 1 
  15 1 
  20 1 
  21 4 
  24 2 
2 13 6 
  22 4 
  25 4 
3 4 3 
  10 1 
  12 2 
  18 2 
4 17 5 
  19 5 
5 9 5 
  14 4 
  16 4 
  23 1 
6 3 2 
  6 2 
  7 4 
  11 2 
  26 1 
Table 5.1. Comparison of the visual analysis results with the identities of the knappers.
  
 
Handaxe No Length Distance to Max. Width 
Width at 





1 110.15 45.10 84.40 85.10 2.44 99.18% Ovate 
2 113.85 52.05 83.30 84.30 2.19 98.81% Ovate 
3 153.40 36.20 64.95 76.70 4.24 84.68% Subtriangular 
4 155.60 78.85 79.70 81.55 1.97 97.73% Ovate 
5 118.25 49.75 80.05 81.30 2.38 98.46% Ovate 
6 127.00 24.75 51.20 72.95 5.13 70.19% Triangular 
7 159.45 69.00 68.55 75.45 2.31 90.85% Ovate 
8 73.80 26.50 57.65 58.50 2.78 98.55% Ovate 
9 128.60 39.80 82.05 90.90 3.23 90.26% Cordiform 
10 141.85 50.25 83.15 85.15 2.82 97.65% Ovate 
11 148.45 47.00 68.70 75.15 3.16 91.42% Cordiform 
12 116.70 51.30 78.95 79.05 2.27 99.87% Ovate 
13 89.15 34.35 64.60 66.75 2.60 96.78% Ovate 
14 135.80 52.35 93.50 98.00 2.59 95.41% Ovate 
15 123.80 53.45 84.80 85.30 2.32 99.41% Ovate 
16 135.95 41.90 73.05 84.95 3.24 85.99% Cordiform 
17 147.90 46.00 71.40 78.25 3.22 91.25% Cordiform 
18 122.70 46.60 78.95 79.55 2.63 99.25% Ovate 
19 162.25 55.15 93.30 101.10 2.94 92.28% Cordiform 
20 90.75 37.70 74.55 75.60 2.41 98.61% Ovate 
21 100.50 43.85 69.50 70.10 2.29 99.14% Ovate 
22 86.50 40.40 62.15 62.35 2.14 99.68% Ovate 
23 132.55 35.60 68.80 82.30 3.72 83.60% Subtriangular 
24 128.35 39.15 82.50 88.05 3.28 93.70% Cordiform 
25 95.05 41.00 59.15 60.35 2.32 98.01% Ovate 
26 113.00 31.50 56.70 63.40 3.59 89.43% Cordiform 
Table 5.2. The results of the typological analysis of the replica assemblage according to Bordes’ methodology. 
  
 
Handaxe No L B B1 B2 L1 Elongation Relative Pointedness Outline Shape Shape 
1 110.15 85.10 53.25 73.20 45.10 0.7726 0.7275 0.4094 Ovate 
2 113.85 84.30 60.55 70.65 52.05 0.7404 0.8570 0.4572 Ovate 
3 153.40 76.70 42.95 75.50 36.20 0.5000 0.5689 0.2360 Point 
4 155.60 81.55 68.55 70.00 78.85 0.5241 0.9793 0.5067 Ovate 
5 118.25 81.30 57.55 71.40 49.75 0.6875 0.8060 0.4207 Ovate 
6 127.00 72.95 34.60 71.65 24.75 0.5744 0.4829 0.1949 Point 
7 159.45 75.45 42.50 44.55 69.00 0.4732 0.9540 0.4327 Ovate 
8 73.80 58.50 45.30 56.25 26.50 0.7927 0.8053 0.3591 Ovate 
9 128.60 90.90 57.95 82.60 39.80 0.7068 0.7016 0.3095 Point 
10 141.85 85.15 73.55 76.10 50.25 0.6003 0.9665 0.3542 Ovate 
11 148.45 75.15 46.35 70.80 47.00 0.5062 0.6547 0.3166 Point 
12 116.70 79.05 62.55 67.65 51.30 0.6774 0.9246 0.4396 Ovate 
13 89.15 66.75 49.80 52.30 34.35 0.7487 0.9522 0.3853 Ovate 
14 135.80 98.00 72.25 90.40 52.35 0.7216 0.7992 0.3855 Ovate 
15 123.80 85.30 69.65 71.25 53.45 0.6890 0.9775 0.4317 Ovate 
16 135.95 84.95 43.60 76.90 41.90 0.6249 0.5670 0.3082 Point 
17 147.90 78.25 53.30 70.95 46.00 0.5291 0.7512 0.3110 Point 
18 122.70 79.55 61.75 66.60 46.60 0.6483 0.9272 0.3798 Ovate 
19 162.25 101.10 58.20 94.15 55.15 0.6231 0.6182 0.3399 Point 
20 90.75 75.60 58.90 61.90 37.70 0.8331 0.9515 0.4154 Ovate 
21 100.50 70.10 51.70 61.65 43.85 0.6975 0.8386 0.4363 Ovate 
22 86.50 62.35 37.90 48.25 40.40 0.7208 0.7855 0.4671 Ovate 
23 132.55 82.30 46.35 82.15 35.60 0.6209 0.5642 0.2686 Point 
24 128.35 88.05 61.20 77.45 39.15 0.6860 0.7902 0.3050 Point 
25 95.05 60.35 41.10 49.50 41.00 0.6349 0.8303 0.4314 Ovate 
26 113.00 63.40 34.65 62.30 31.50 0.5611 0.5562 0.2788 Point 
Table 5.3. The results of the typological analysis according to the method outlined by Roe.
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Butts (mainly applicable to 
category F handaxes) 
Points (mainly applicable to 
category F handaxes) 
Edges (mainly applicable to 
category J and K handaxes) 
a - over 50% cortex or natural 
fracture on the butt 
                     
i - rounded, lingulate or 
irregular 
 
                
e – straight 
                     
b - trimmed butt 
                    
ii - acutely pointed 
                  
f – twisted 
                      c - worked butt with 
chamfered corners 
                   
iii - ogee point 
 
                   
v - without trachet 
 
                     
d - flat based butt 
                  
iv - basil point 
                   
vi - with tranchet 
                    
Table 5.4. Wymer’s subdivisions for noting differences in butt, point and edge morphology. 
Handaxe No Wymer Visual Groups Knapper No. Roe Bordes 
1 J e/v 1 1 Ovate Ovate 
2 K e/v 1 1 Ovate Ovate 
3 F a/i 6 2 Point Subtriangular 
4 GK e/v 3 3 Ovate Ovate 
5 J e/vi 1 2 Ovate Ovate 
6 F d/i 6 2 Point Triangular 
7 F a/i 6 4 Ovate Ovate 
8 K e/v 1 1 Ovate Ovate 
9 G 5 5 Point Cordiform 
10 K e/v 3 1 Ovate Ovate 
11 F b/iv 3 2 Point Cordiform 
12 K e/v 6 2 Ovate Ovate 
13 J e/v 2 6 Ovate Ovate 
14 G 5 4 Ovate Ovate 
15 K e/v 1 1 Ovate Ovate 
16 FG c/i 5 4 Point Cordiform 
17 FG d/iii 4 5 Point Cordiform 
18 K e/v 3 2 Ovate Ovate 
19 FG d/i 4 5 Point Cordiform 
20 K e/v 1 1 Ovate Ovate 
21 K e/v 1 4 Ovate Ovate 
22 E 2 4 Ovate Ovate 
23 FG c/iii 5 1 Point Subtriangular 
24 J e/v 1 2 Point Cordiform 
25 JK f/v 2 4 Ovate Ovate 
26 F b/i 6 1 Point Cordiform 
Table 5.5. A comparison of Wymer’s qualitative method with the other typological methods 
studied, as well as the results from the visual analysis and the identities of the knappers.
FIGURES AND TABLES: CHAPTER FIVE 
 417 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 22.460 46.793 46.793 22.460 46.793 46.793 
2 9.965 20.760 67.553 9.965 20.760 67.553 
3 8.542 17.796 85.349 8.542 17.796 85.349 
4 1.982 4.129 89.478 1.982 4.129 89.478 
5 1.521 3.170 92.647 1.521 3.170 92.647 
6 1.075 2.239 94.887 1.075 2.239 94.887 
7 .906 1.887 96.774       
8 .393 .819 97.593       
9 .298 .621 98.214       
10 .216 .449 98.663       
11 .133 .278 98.941       
12 .125 .261 99.202       
13 .105 .218 99.420       
14 .083 .173 99.593       
15 .055 .115 99.708       
16 .035 .074 99.782       
17 .030 .062 99.844       
18 .021 .045 99.889       
19 .018 .037 99.926       
20 .011 .023 99.949       
21 .007 .015 99.964       
22 .006 .012 99.976       
23 .005 .010 99.987       
24 .004 .008 99.995       
25 .003 .005 100.000       
26 .000 .000 100.000       
27 .000 .000 100.000       
28 .000 .000 100.000       
29 .000 .000 100.000       
30 .000 .000 100.000       
31 .000 .000 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       
37 .000 .000 100.000       
38 .000 .000 100.000       
39 .000 .000 100.000       
40 .000 .000 100.000       
41 .000 .000 100.000       
42 .000 .000 100.000       
43 .000 .000 100.000       
44 .000 .000 100.000       
45 .000 .000 100.000       
46 .000 .000 100.000       
47 .000 .000 100.000       
48 .000 .000 100.000       
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Component Matrix 
  Component 
  1 2 3 4 5 6 
X1 .930 -.235 .177 -.003 -.077 -.052 
Y1 .197 .854 .472 -.021 .028 -.008 
X2 .429 -.765 .314 -.123 .008 -.024 
Y2 .202 .317 .875 -.128 .018 -.060 
X3 -.554 -.718 .032 -.288 .129 -.009 
Y3 -.706 -.122 .585 -.289 .123 -.047 
X4 -.748 -.445 -.326 -.182 .090 -.116 
Y4 -.911 -.085 .217 -.214 .095 -.115 
X5 -.569 -.099 -.761 .086 -.107 -.039 
Y5 -.971 .038 -.025 -.005 -.058 -.067 
X6 .111 .131 -.947 .126 -.058 .021 
Y6 -.946 .035 -.216 .026 -.080 -.025 
X7 .786 .275 -.540 .092 -.001 .010 
Y7 -.859 .105 -.383 .102 -.225 -.042 
X8 .939 .287 -.112 .005 .126 -.032 
Y8 -.818 .138 -.420 .121 -.278 .097 
X9 .883 .287 .184 .092 .063 -.159 
Y9 -.555 .250 -.637 -.047 -.059 .260 
X10 .254 .532 .599 .063 -.434 -.190 
Y10 .390 .098 -.720 -.048 .449 .190 
X11 -.526 .583 .252 .026 -.419 .263 
Y11 .841 -.038 -.176 -.014 .380 -.243 
X12 -.599 .497 -.176 -.546 -.125 .107 
Y12 .780 .197 .328 .434 .140 -.121 
X13 -.787 .024 -.405 -.227 .298 -.121 
Y13 .240 .829 .497 -.005 .037 -.002 
X14 -.802 -.230 -.160 .238 .228 -.270 
Y14 -.657 .428 .440 .130 .239 -.238 
X15 -.711 -.514 .044 .414 -.045 -.154 
Y15 -.790 -.136 .455 .318 -.005 -.157 
X16 .009 -.803 .021 .507 .077 .215 
Y16 -.353 -.576 .527 .426 .088 .191 
X17 .783 -.534 -.042 .057 -.052 .198 
Y17 .382 -.626 .563 .009 -.095 .232 
X18 .938 -.122 -.284 .048 .021 .099 
Y18 .774 -.451 .284 -.028 .022 .252 
X19 .826 .301 -.459 .078 -.005 .013 
Y19 .894 -.323 .093 -.193 .096 .073 
X20 .340 .788 -.407 .260 .064 .099 
Y20 .931 -.156 -.076 -.262 -.025 -.043 
X21 -.275 .880 .001 .259 .097 .096 
Y21 .955 -.042 -.209 -.109 -.062 -.068 
X22 -.444 .725 .319 .119 .292 .231 
Y22 .900 .019 -.298 -.062 -.187 -.196 
X23 -.295 .431 .696 -.120 .255 .283 
Y23 .746 .416 -.377 .088 -.159 -.204 
X24 .674 .009 .610 -.034 -.201 -.112 
Y24 .017 .946 -.078 .000 .196 .042 
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Table 5.6 (Pages 34 and 35). The results of the principal component analysis applied to the 
data recorded as part of the morphometric analysis of outline shape morphology.  The first 
table displays the five components extracted during the analysis and lists the percentage of 
the variance that they represent.  The second table indicates correspondence between the 
recorded landmark measurements and the extracted components. 
 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 11.568 57.841 57.841 11.568 57.841 57.841 
2 4.510 22.548 80.389 4.510 22.548 80.389 
3 1.660 8.302 88.691 1.660 8.302 88.691 
4 .828 4.141 92.832       
5 .644 3.220 96.051       
6 .344 1.720 97.772       
7 .149 .744 98.515       
8 .118 .591 99.107       
9 .081 .406 99.513       
10 .057 .283 99.797       
11 .015 .075 99.871       
12 .010 .049 99.920       
13 .007 .036 99.956       
14 .004 .021 99.977       
15 .002 .012 99.989       
16 .002 .009 99.998       
17 .000 .001 99.999       
18 .000 .001 100.000       
19 .000 .000 100.000       
20 .000 .000 100.000       
Figure 5.7a. The results of the principal component analysis applied to the data recorded as 
part of the morphometric analysis of edge morphology. The table shows the three components 
extracted and the percentage of the variance that each one accounts for. 
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Component Matrix 
  Component 
  1 2 3 
X1 .937 -.075 .215 
Y1 -.632 -.745 .136 
X2 .215 -.582 .238 
Y2 -.979 -.092 -.045 
X3 -.876 -.129 -.364 
Y3 -.031 .732 .544 
X4 -.923 .194 -.303 
Y4 .744 .439 .432 
X5 -.857 .489 -.063 
Y5 .923 .256 -.041 
X6 -.539 .803 -.053 
Y6 .924 .097 -.110 
X7 .463 .869 -.130 
Y7 .831 -.204 -.405 
X8 .974 .094 -.142 
Y8 .538 -.411 -.565 
X9 .795 -.478 .110 
Y9 -.796 -.244 .059 
X10 -.222 -.754 .500 
Y10 -.961 .169 .155 
Table 5.7b. The table displays the component matrix from the principal component analysis 
of the edge morphology data. The table indicates the correlation between the landmark 
measurements recorded and the three components extracted during the analysis. 
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CHAPTER SIX 
REFITTING THE INDIVIDUAL 
 
 
Figure 6.1. The eight handaxes that were chosen for inclusion in this experiment. Their 
refitting débitage was also supplied. 
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Figure 6.3. Displaying the second removal from refitting group B. 
 
Figure 6.4. Displaying the third removal from refitting group B. 
 
Figure 6.5. Displaying the fourth removal from refitting group B.  
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Figure 6.6. Displaying removals 5-7 from refitting group B. 
 
Figure 6.7. Displaying removals 8 and 9 from refitting group B. 
 
Figure 6.8. Displaying removals 10 and 11 from refitting group B. 
FIGURES AND TABLES: CHAPTER SIX 
 424 
 
Figure 6.9. Displaying removals 12-14 from refitting group B. 
 
Figure 6.10. Displaying removals 15-18 from refitting group B. 
 
Figure 6.11. Displaying removals 19 to 20 form refitting group B. 
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Figure 6.12. Displaying removals 21-23 from refitting group B. 
 
Figure 6.13. Displaying removal 24 from refitting group B. 
 
Figure 6.14. Displaying removals 25-29 from refitting group B. 
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Figure 6.15. Displaying removal 30-32 from refitting group B. Note previous removals from 






Figure 6.16. Displaying removals 1-3 from refitting group C from the replica assemblage. 
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Figure 6.18. Displaying removal 10 from refitting group C. 
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Figure 6.19. Displaying removals 11 and 12 from refitting group C. 
 
Figure 6.20. Displaying removals 13 and 14. Note removals 11 and 12 can be seen in the 
photograph. 
 
Figure 6.21. Displaying removals 15 and 16 from refitting group C. 
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Figure 6.22. Displaying removal 17 from refitting group C. Note that the bottom of the 
cobble is missing as it would not stay attached correctly for the photograph. 
 
Figure 6.23. Displaying removals 18 and 19 from refitting group C. 
 
Figure 6.24. Displaying removals 20 and 21 from the bottom of refitting group C. 
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Figure 6.25. Displaying removals 22-25 from the bottom of the refitting group C. 
 
Figure 6.26. Displaying removals 26 and 27 from the bottom of refitting group C. 
 
Figure 6.27. Displaying removal 27, as attached to the rest of the nodule. 
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Figure 6.28. Displaying removals 28-30 from refitting group C. 
 
Figure 6.29. Displaying removals 31-33 from refitting group C. In addition, flake 30 can also 
be seen. 
 
Figure 6.30. Displaying removal 34. Flake 33 from the other face can also be seen. 
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Figure 6.31. Displaying removals 35 and 36 from refitting group C. 
 
Figure 6.32. Displaying removals 37 and 38 from refitting group C. 
 
Figure 6.33. Displaying removals 39-42 from refitting group C. 
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Figure 6.34. Displaying removals 43-46 from refitting group C. 
 
Figure 6.35. Displaying removals 47-49 from refitting group C. 
 
Figure 6.36. Displaying removals 50-52 from refitting group C. 
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Figure 6.37. Displaying removals 53-55 from refitting group C. Note that flake 52 can also be 
seen. 
 
Figure 6.38. Displaying removals 56-59 from refitting group C. 
 
Figure 6.39. Displaying removals 60-64. Removals from other face can also be seen. 
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Figure 6.42. Displaying removals 11-12 from refitting group D, section one. 
 
 
FIGURES AND TABLES: CHAPTER SIX 
 436 
 
Figure 6.43. Displaying removals 13 and 14 from refitting group D, section one. 
 
Figure 6.44. Displaying removals 15-21 from refitting group D, section one. 
 
Figure 6.45. Displaying removals 1 and 2 from refitting group D, section two. 
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Figure 6.46. Displaying removals 3-5 from refitting group D, section two. 
 
Figure 6.47. Displaying removals 1-4 from refitting group D, section three. 
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Figure 6.49. Displaying removal 1 from refitting group D, section four. 
FIGURES AND TABLES: CHAPTER SIX 
 439 
 
Figure 6.50. Displaying removals 2 and 3 from refitting group D, section four. 
 
Figure 6.51. Displaying removals 1 and 2 from refitting group E from the replica assemblage. 
 
Figure 6.52. Displaying removals 6-8 from refitting group E. 
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Figure 6.53. Displaying removals 9 and 10 from refitting group E. 
 
Figure 6.54. Displaying removal 11 from refitting group E. 
 
Figure 6.55. Displaying removals 12-16 from refitting group E. 
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Figure 6.56. Displaying removal 17 from refitting group E. 
 
Figure 6.57. Displaying removals 16, 18 and 19 from refitting group E. 
 
Figure 6.58. Displaying removals 20-27 from refitting group E. 
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Figure 6.59. Displaying removals 28-32 from refitting group E. 
 
Figure 6.60. Displaying removals 33-38 from refitting group E. 
 
Figure 6.61. Displaying removal 39-47 from refitting group E. 
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Figure 6.62. Displaying removals 1-5 from refitting group G from the replica assemblage. 
 
Figure 6.63. Displaying removals 7-10 from refitting group E. 
 
Figure 6.64. Displaying removal 11 from refitting group E. 
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Figure 6.65. Displaying removals 12-14 from refitting group G. 
 
Figure 6.66. Displaying removals 15-17 from refitting group G. 
 
Figure 6.67. Displaying removals 18 and 19 from refitting group G. 
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Figure 6.68. Displaying removals 20-27 from refitting group G. 
 
Figure 6.69. Displaying removals 28-32 from refitting group G. 
 
Figure 6.70. Displaying removals 33-42 from refitting group G. 
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Figure 6.71. Displaying removals 43-46 from refitting group G. 
 
Figure 6.72. Displaying removals 48-53 from refitting group G. 
 
Figure 6.73. Displaying removal 48 from refitting group G, as well as flakes from the 
opposing face. 
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Figure 6.79. Displaying removals 16-18 from refitting group G. 
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Figure 6.80. Displaying removals 19-21 from refitting group I. 
 
Figure 6.81a. Scatter diagram of components one and two, which were extracted from the 
principal component analysis applied to the replica refitting assemblage. One main cluster is 
suggested (marked with the solid line), as well as a second possible cluster (marked with the 
dashed line). Two outliers are also seen. 







Figure 6.81b. Scatter diagram of components one and three. The two outliers (I and G) 
remain in similar positions compared to Figure 6.5 a). However, the suggested clustering is 
different (as shown by the solid lines). However, the cluster containing sequences A, C and H 
is not as tight, and may be broken down further (marked by the dashed line). This would leave 

















Figure 6.81c. Scatter diagram of components two and three.  Two clusters are suggested 
(marked by solid lines). The remaining sequences may be considered as outliers, although 
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Figure 6.82a. Scatter diagram of components one and two showing the division of the 
sequences into three groups based on the results of the cluster analysis.  
 
Figure 6.82b. Scatter diagram of components one and two showing the division of sequences 
into four groups based on the results of the cluster analysis. 
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Figure 6.82c. Scatter diagram of components one and two showing the division of sequences 
into five groups based on the results of the cluster analysis. 
 
Figure 6.83. Scatter diagram of components one and two showing the division of sequences 
based upon the knappers who produced them. As can be seen, there is no clear differentiation 
of the sequences according to the individual that created them. 




Figure 6.84. Refitting sequence I, which is suggested to have been produced using a flake 
blank. The red arrow indicates the direction of percussion used to remove this flake. 
 
Figure 6.85. Knapping sequence G represents a lenticular nodule that is very different to the 
other nodules seen within the replica assemblage. 







Figure 6.86. Refitting sequence C, which was produced using a globular nodule. It is 
suggested that the large number of protrusions present would have resulted in the knapper 
heavily modifying their reduction strategy. 
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Figure 6.87. Boxgrove refitting Group 1 shown as complete (after Pope 2002: Figure 4.13). 
 
 
Figure 6.88. Displaying removals 1-5, as well as 11+12 from Boxgrove refitting Group 1. 
Removal 13 is found below removals 11 and 12 and cannot be seen. 
Inferring short-term behaviour from GTP17. 
This not only removed the cortex from this entire edge of the nodule but partially 
thinned the nodule at its thickest end. 
 Phase 2: Reduction of the left side of the nodule.  Here internal fractures 
prevented proper flaking and the side was reduced by a series of blows apparently 
aimed at removing the fractured material.  Angular cortical fragments were produced 
during this phase, presumably by hard hammer reduction.  Reduction ceased along a 
stable natural fracture in the flint, which was to form the striking platform for Phase 3. 
 
Figure 4.13: Refit Group 1. 
Phase 3: Using a natural fracture plane in the flint a series of 6 cortical hard 
hammer flakes were removed from the top face of the nodule. 
Post-flaking: No flaking appears to have continued on-site after Phase 3.  The 
reduction sequence would have resulted in a core/rough-out 220mm long, 130mm 
 143




Figure 6.89. Displaying removals 7-10 from Boxgrove refitting Group 1. 
 
Figure 6.90. Displaying removals 1-6 from Boxgrove refitting Group 4. 
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Figure 6.91. Displaying removals 1-9 from Boxgrove refitting Group 9. 
 
 
Figure 6.92. Displaying removals 5-18 from Boxgrove refitting Group 9. 
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Figure 6.93. Displaying removals 1-18 from Boxgrove refitting Group 19. 
 
Figure 6.94. Displaying removals 1-19 from Boxgrove refitting Group 19. 
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Figure 6.95. Displaying removals 1-6 from Boxgrove refitting Group 53. 
 
Figure 6.96. Displaying removals 2-10 from Boxgrove refitting Group 53. 
 

















Figure 6.97a-c. Scatter diagrams of components one and two, as extracted from the analysis 
of the Boxgrove refitting material. The diagrams also display the results of the cluster analysis 


























Figure 6.98a-c. Scatter diagrams of components one and three, as extracted from the 
Boxgrove refitting material. The diagrams also display the results of the cluster analysis for a) 



























Figure 6.99a-c. Scatter diagrams of components one and four, as extracted from the Boxgrove 
refitting material. The diagrams also display the results of the cluster analysis for a) four 


























Figure 6.100a-c. Scatter diagrams of components two and three, as extracted from the 
Boxgrove refitting material. The diagrams also display the results of the cluster analysis for a) 



























Figure 6.101a-c. Scatter diagrams of components two and four, as extracted from the 
Boxgrove refitting material. The diagrams also display the results of the cluster analysis for a) 



























Figure 6.102a-c. Scatter diagrams of components three and four, as extracted from the 
Boxgrove refitting material. The diagrams also display the results of the cluster analysis for a) 
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Figure 6.105. Displaying removal 6 from Caddington refitting group 2, as well as displaying 





Figure 6.106. Displaying removals 1-9 from Caddington refitting group 3. 
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Figure 6.107. Displaying removals 1-7 from Caddington refitting group 3. 
 
Figure 6.108. Caddington refitting group 4, as depicted by Smith (1894: Figure 115). 
 
Figure 6.109. Displaying removals 1-6 from Caddington refitting group 4. 
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Figure 6.111. Displaying removals 1-3 and 6-8 from Caddington refitting group 5. 
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Figure 6.112. Displaying removals 1-7 from Caddington refitting group 5. Flakes 4 and 5 
attach at the dashed section marked A. 
 
Figure 6.113. Displaying removals 4 and 5 from Caddington refitting group 5. 
 
Figure 6.114. Displaying removals 1-4 from Caddington refitting group 6. 
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Figure 6.115. Displaying removals 1-4 from Caddington refitting group 6. 
 
Figure 6.116. Displaying removals 1-4 and 6 from Caddington refitting group 7. 
 
Figure 6.117. Displaying flakes 1-6 from Caddington refitting group 7. 
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Figure 6.118. Displaying removals 1-4 and 6 from Caddington refitting group 8. 
 
Figure 6.119. Displaying removals 1-7 from Caddington refitting group 8. 
 
Figure 6.120. Displaying removals 1-3 from Caddington refitting group 9. 
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Figure 6.123. Caddington refitting group 12, as depicted by Smith (1894: Figure 113), 















Figure 6.124. Displaying removals 1-3 from Caddington refitting group 12. This short 
sequence of flakes connects to the rest of the group at the point marked A in the photograph. 
 





Figure 6.125. Displaying removals 4-11 from Caddington refitting group 12. 





Figure 6.126. Displaying removals 5-12 from Caddington refitting group 12. In addition, the 
shorter sequence of flakes connects to this group at the point marked A in the photograph. 
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Figure 6.127. Displaying removals 1-3 from Caddington refitting group 13. 
 
 
Figure 6.128. Displaying removals 1-3 from Caddington refitting group 14. 




Figure 6.129. Displaying removals 1, 5-9 and 21 from Caddington refitting group 15. 
 























Figure 6.132. Displaying removals 4-5, 7 and 9-14 from Caddington refitting group 15. 
















Figure 6.133a-f. Scatter diagrams of components one and two, as extracted from the 
Caddington refitting material. The diagrams also display the results of the cluster analysis for 
seven groups (a) through to two groups (f). 
e) 
f) 
















Figure 6.134a-f. Scatter diagrams of components one and three as extracted from the 
Caddington refitting material. The diagrams also display the results of the cluster analysis for 
seven groups (a) through to two groups (f). 
e) 
f) 
















Figure 6.135a-f. Scatter diagrams of components two and three, as extracted from the 
Caddington refitting material. The diagrams also display the results of the cluster analysis for 






























A 9 52 5.7692 21.1538 23.0769 19.2308 36.5385 30.7692 13.4615 7.6923 
B 23 32 46.875 9.375 56.25 21.875 31.25 31.25 15.625 12.5 
C 21 64 6.25 26.5625 29.6875 20.3125 23.4375 43.75 12.5 9.375 
D None 38 18.4211 15.7895 60.5263 21.0526 28.9474 39.4737 10.5263 23.6842 
E 14 47 42.5532 25.5319 27.6596 44.6809 21.2766 21.2766 12.766 6.383 
F 15 44 9.0909 27.2727 56.8182 22.7273 29.5455 29.5455 18.1818 22.7273 
G 10 54 20.3704 35.1852 29.6296 31.4815 50 14.8148 3.7037 7.4074 
H 16 59 16.9492 20.339 20.339 32.2034 20.339 23.7288 23.7288 6.7797 
I 19 21 9.5238 57.1429 80.9524 33.3333 42.8571 19.0476 4.7619 28.5714 
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Table 6.2. Results of the principal component analysis applied to the data extracted from the 
replica assemblage refitting débitage. 
 
Table 6.3. Results of the cluster analysis applied to the principal component analysis results. 
The most accurate series of groups that were chosen for consideration are highlighted in grey. 
Total Variance Explained 
Component  Initial Eigenvalues  
Extraction Sums of Squared 
Loadings 









1 3.177 39.718 39.718 3.177 39.718 39.718 
2 2.225 27.815 67.533 2.225 27.815 67.533 
3 1.224 15.297 82.829 1.224 15.297 82.829 
4 0.873 10.917 93.747         
5 0.426 5.322 99.068         
6 0.074 0.92 99.988         
7 0.001 0.012 100         
8 4.70E-14 5.88E-13 100         
Component Matrix 
   Component 
  1 2 3 
Hinge/Step Termination      0.657 
Platform Preparation  0.868     
Missing Platforms 0.627 0.605   
Fractured Flakes  0.646   0.579 
Clockwise Rotations        
Anticlockwise Rotations  0.787     
Unknown Rotations    0.777   
Same Location        
Cluster Membership 
Sequence 8 Groups 7 Groups 6 Groups 5 Groups 4 Groups 3 Groups 2 Groups 
A 1 1 1 1 1 1 1 
B 2 2 2 2 1 1 1 
C 3 1 1 1 1 1 1 
D 4 3 2 2 1 1 1 
E 5 4 3 3 2 1 1 
F 4 3 2 2 1 1 1 
G 6 5 4 4 3 2 2 
H 7 6 5 3 2 1 1 

























Group 1 13 15.38 7.69 30.77 38.46 23.08 23.08 15.38 15.38 
Group 4 6 0.00 66.67 83.33 33.33 16.67 33.33 16.67 33.33 
Group 9 18 0.00 38.89 11.11 33.33 44.44 11.11 11.11 5.56 
Group 19 19 5.26 26.32 57.89 36.84 21.05 5.26 36.84 31.58 
Group 53 10 20.00 0.00 60.00 30.00 40.00 20.00 10.00 30.00 
Table 6.4. The data recorded during the analysis of the refitting material from the Boxgrove assemblage. 
 
Total Variance Explained Component Matrix 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 










  1 2 3 4 
1 3.079 38.485 38.485 3.079 38.485 38.485 Hinge/Step Terminations -.335 .451 .801 .208 
2 2.103 26.287 64.772 2.103 26.287 64.772 Platform Preparation .569 -.115 -.812 -.063 
3 1.773 22.160 86.932 1.773 22.160 86.932 Fractured Flakes .864 .446 .157 -.171 
4 1.045 13.068 100.000 1.045 13.068 100.000 Clockwise Rotations .168 -.786 .243 .544 
5 .000 .000 100.000       Anticlockwise Rotations -.878 .235 -.164 -.384 
6 .000 .000 100.000       Unknown Rotations .399 .656 -.265 .583 
7 .000 .000 100.000       Same Location .545 -.681 .376 -.312 
8 .000 .000 100.000       Missing/Shattered Butts .801 .348 .388 -.296 
Table 6.5. The results of the principal component analysis applied to the data extracted from Boxgrove refitting débitage. 
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Table 6.6. Results of the cluster analysis applied to the principal components extracted from 
the Boxgrove sample. 
 
Total Variance Explained 
Initial Eigenvalues 











1 3.026 37.829 37.829 3.026 37.829 37.829 
2 1.751 21.888 59.717 1.751 21.888 59.717 
3 1.289 16.116 75.832 1.289 16.116 75.832 
4 .921 11.511 87.344       
5 .577 7.215 94.559       
6 .350 4.380 98.939       
7 .085 1.061 100.000       
8 .000 .000 100.000       
Component Matrix 
  Component 
  1 2 3 
Hinge/Step 
Termination 
.815 -.043 .348 
Platform Preparation .477 -.683 -.361 
Fractured Flakes .435 .720 .479 
Clockwise Rotations .732 .114 -.523 
Anticlockwise Rotations -.613 .576 -.183 
Unknown Rotations -.529 -.556 .559 
Same Location .638 -.204 .431 
Missing/Shattered 
Butts 
.589 .261 -.049 
Table 6.8. Results of the principal component analysis applied to the data extracted from the 
Caddington refitting débitage. 
 
Cluster Membership 
Sequence 4 Groups 3 Groups 2 Groups 
Group 1   4 3 1 
Group 4   1 1 1 
Group 9   1 1 1 
Group 19  2 2 2 




Table 6.7. The data recorded during the analysis of the refitting material from Caddington. Those sequences highlighted in grey were selected for use in the 
secondary analysis of this assemblage, given that these sequences contained greater numbers of flakes. 
 
 





















Group 1 WGS P1998 1-1.1 4 50.00 75.00 50.00 75.00 0.00 25.00 0.00 25.00 
Group 2 WGS 1561 6 0.00 0.00 66.67 33.33 33.33 33.33 0.00 16.67 
Group 3 WGS 1896 1-24.3 10 20.00 30.00 40.00 70.00 20.00 10.00 0.00 0.00 
Group 4 WGS 18961-24 4 10 0.00 30.00 20.00 0.00 70.00 30.00 0.00 0.00 
Group 5 WGS 18961-24 5 8 12.50 25.00 50.00 25.00 50.00 25.00 0.00 37.50 
Group 6 WGS 1896 1-24 6 4 25.00 0.00 75.00 25.00 25.00 50.00 0.00 0.00 
Group 7 WGS 1896 1-24 7 6 0.00 33.33 50.00 50.00 33.33 16.67 0.00 50.00 
Group 8 WGS 1896 1-24 8 7 0.00 14.29 42.86 0.00 42.86 57.14 0.00 14.29 
Group 9 N/A 3 33.33 0.00 66.67 33.33 33.33 33.33 0.00 0.00 
Group 10 N/A 3 0.00 100.00 0.00 33.33 33.33 33.33 0.00 0.00 
Group 11 N/A 4 0.00 0.00 25.00 50.00 25.00 25.00 0.00 0.00 
Group 12 WGS 4.90-5.90 12 0.00 8.33 58.33 8.33 50.00 33.33 8.33 8.33 
Group 13 Sturge Cat. Piece 406 - 1.92 3 66.67 66.67 66.67 33.33 0.00 33.33 33.33 33.33 
Group 14 Sturge Cat. Piece 406 - 8.90 3 0.00 0.00 33.33 0.00 33.33 66.67 0.00 0.00 
Group 15 WGS 1896 1-24 2 21 9.52 57.14 33.33 47.62 9.52 23.81 19.05 19.05 
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Table 6.9. Results of the principal component analysis applied to the Caddington assemblage, 
minus the smaller samples of refitting débitage. 
 
Cluster Membership 
Case 7 Clusters 6 Clusters 5 Clusters 4 Clusters 3 Clusters 2 Clusters 
Group 2 1 1 1 1 1 1 
Group 3 2 2 2 2 2 1 
Group 4 3 3 3 3 1 1 
Group 5 4 4 1 1 1 1 
Group 7 5 4 1 1 1 1 
Group 8 6 5 4 1 1 1 
Group 12 6 5 4 1 1 1 
Group 15 7 6 5 4 3 2 
Table 6.10. The results of the cluster analysis applied to the principal components extracted 
from the Caddington refitting data. 
 
Total Variance Explained 
Initial Eigenvalues 











1 3.451 43.142 43.142 3.451 43.142 43.142 
2 1.740 21.752 64.895 1.740 21.752 64.895 
3 1.171 14.634 79.528 1.171 14.634 79.528 
4 .973 12.164 91.692       
5 .377 4.708 96.401       
6 .288 3.599 100.000       
7 .000 .000 100.000       
8 .000 .000 100.000       
Component Matrix 
  Component 
  1 2 3 
Hinge/Step Termination .756 -.011 -.438 
Platform Preparation .763 -.498 .188 
Fractured Flakes -.226 .892 .219 
Clockwise Rotations .888 .383 -.138 
Anticlockwise Rotations -.787 -.246 -.341 
Unknown Rotations -.784 -.182 .359 
Same Location .451 -.376 .714 
Missing/Shattered Butts .148 .562 .349 
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CHAPTER SEVEN 
THREE-DIMENSIONAL ANALYSIS OF HANDAXE FORM 
 
Figure 7.1. A visual representation of the aspect data produced for the surface of a handaxe.  
The orientation of each point in the point-cloud was recorded in degrees, which correlates to 
one of the eight cardinal directions (North, Northeast, East, Southeast, South, Southwest, 
West and Northwest).  Handaxes were aligned so that their tip is orientated north, while the 
butt faces south. 
 
Figure 7.2. A visual representation of the slope data produced for the surface of a handaxe.  
The angle of slope for each point across the entire point-cloud was recorded in degrees, with 0º 
representing a flat area, while 90º is considered vertical.  The data was divided across eighteen 
variables, each representing a 5-degree increment in the angle of slope.   
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Figure 7.3. A comparison of pointed and ovate handaxes.  Pointed forms tend to display a 
narrow tip in comparison to ovate tools, resulting in a lower surface area over which point-
cloud data can be recorded. In addition, the butt area of pointed handaxes is also affected, due 
to the rapid convergence of straight edges towards the tip. Ovate forms, on the other hand, 
have a curved edge that extends outward and round prior to approaching the tip, resulting in 
a larger butt surface area.  Therefore, there will be clear differences in the amount of point 
data recorded for both the tip and butt areas of these two handaxes types.  As most handaxes 
display northerly-orientated points around the tip and southerly-orientated points around the 
butt, this difference in form may be the reason behind the components produced in the 
principal component analysis of the aspect data being heavily weighted for northern and 
southern variables.  This suggests that the analysis of the aspect data informs us about the 
shape of the tools, rather than revealing any form of knapping idiosyncrasy. 
 
a) 
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Figure 7.4(a-c). Scatter diagrams displaying the results of the principal component analysis 
applied to the aspect data from the replica assemblage handaxe surfaces (T=Top, B=Bottom). 
b) 
c) 
















Figure 7.5 (a-c). Scatter diagrams displaying the results of the principal component analysis 
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Figure 7.6a). Scatter diagram of component one and two from the analysis of the replica 
assemblage aspect data. The cluster analysis results for six groups are compared against the 
known values of the knappers. As seen, the cluster analysis fails to distinguish the tools 
according to their knappers. 
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Figure 7.6b). Scatter diagram of component one and three from the analysis of the replica 
assemblage aspect data. Again, the cluster analysis results for six groups are compared 
against the known values of the knappers. 
 




Figure 7.6c). Scatter diagram of component two and three from the analysis of the replica 
assemblage aspect data. Again, the cluster analysis results for six groups are compared 
against the known values of the knappers. 






Figure 7.7. Handaxe #27 from the replica assemblage, clearly showing the large flake 
removed from along the edge of the tool. This is likely to have introduced the high degree of 
points recorded for the steeper slope variables. 















Figure 7.8 (a-f). Scatter diagrams displaying the results of the principal component analysis 
of the slope data from the replica assemblage handaxes surfaces (T=Top, B=Bottom). 
e) 
f) 



















Figure 7.9 (a-c). . Scatter diagrams of the results of the principal component analysis applied 
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Figure 7.10a). Scatter diagram of component one and two from the analysis of the replica 
assemblage slope data. The cluster analysis results for six groups are compared against the 
known values of the knappers. As seen in the aspect data, the cluster analysis fails to 
distinguish the tools according to their knappers. 




Figure 7.10b). Scatter diagram of component one and three from the analysis of the replica 
assemblage slope data. The cluster analysis results for six groups are compared against the 
known values of the knappers. 
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Figure 7.10c). Scatter diagram of component two and three from the analysis of the replica 
assemblage slope data. The cluster analysis results for six groups are compared against the 
known values of the knappers. 
 


















Figure 7.11 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the aspect data from the replica handaxes. Roe’s (1968) typology is used to 
differentiate the tools based on their shape. There is a definite separation based on whether the 
tools are pointed or ovate in form within diagrams that include component one (a and b), 























Figure 7.12 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data from the replica handaxes. Roe’s (1968) typology is used to 
differentiate the tools based on their shape. The diagrams are comparable to those seen in 
Figure 7.10, and show a definite separation based on whether the tools are pointed or ovate in 
form where component one is concerned (a and b), while this is absent from the graph 
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Figure 7.13 (a-f). Scatter diagrams displaying the results of the principal component 
analysis applied to the aspect data from the Boxgrove Unit 4/3 handaxe surfaces. In all cases, 
a denser central cluster appears, surrounded by several outlying points. 
e) 
f) 

















Figure 7.14 (a-c). Scatter diagrams showing the results of the principal component analysis 
applied to the whole unit aspect data from the Boxgrove Unit 4/3 handaxes. Roe’s (1968) 
typology is used to differentiate the tools into pointed and ovate forms. As can be seen, there 
is very little differentiation of the tools based on shape, which contrasts with the results 


























Figure 7.15 (a-c). Scatter diagrams displaying the results from the principal component 
analysis of the slope data extracted from the Boxgrove Unit 4/3 handaxes surfaces. In a 
similar manner to the results from the aspect analysis, a dense central cluster is evident, with 

























Figure 7.16 (a-c). Scatter diagrams displaying the results from the principal component 
analysis applied to the slope data extracted from the Boxgrove Unit 4/3 handaxes. Roe’s 
(1968) typology is used to differentiate the tools according to whether they are pointed or 
ovate forms. There is some separation of the handaxes based on their outline shape, though 
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Figure 7.17 (a-f). Scatter diagrams displaying the results from the principal component 
analysis of the aspect data extracted from the Boxgrove Unit 4u handaxes surfaces. 
e) 
f) 
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Figure 7.18 (a-c). Scatter diagrams displaying the results from the principal component 
analysis applied to the whole unit aspect data extracted from the Boxgrove Unit 4u handaxes. 
Roe’s (1968) typology is used to differentiate the tools based on whether they are pointed or 
ovate forms. The results are comparable to those of Unit 4/3, with little differentiation of the 
tools according to their shape. 
 
Figure 7.19. Handaxe #108 from the Unit 4u assemblage. A large flake was removed from the 
lower left that may have resulted in high values for the southwest variable in the aspect 
analysis. 
c) 
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Figure 7.20 (a-f). Scatter diagrams displaying the results of the principal component 
analysis of the slope data extracted from the Boxgrove Unit 4u handaxes surfaces.  
e) 
f) 

















Figure 7.21 (a-c). Scatter diagrams displaying the results from the principal component 
analysis applied to the whole unit slope data extracted from the Boxgrove Unit 4u handaxes. 
Roe’s (1968) typology is used to differentiate the tools based on their shape. Separation of 
handaxes according to their shape is limited. Instead, a dense central cluster is seen, 
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Figure 7.22a). Scatter diagrams displaying component one and two from the analysis of the 
combined Boxgrove assemblage aspect data.  These diagrams show a comparison of the tools, 
differentiated by both context and shape. It is clear that neither of these variables accounts for 
the variance within the sample. 
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Figure 7.22b). Scatter diagrams displaying component one and three from the analysis of the 
combined Boxgrove assemblage aspect data.  These diagrams show a comparison of the tools, 
differentiated by both context and shape. Again, it is clear that neither of these variables 
accounts for the variance within the sample. 
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Figure 7.22c). Scatter diagrams displaying component two and three from the analysis of the 
combined Boxgrove assemblage aspect data.  These diagrams show a comparison of the tools, 
differentiated by both context and shape. It is apparent that neither of these variables accounts 
for the variance within the sample. 
FIGURES AND TABLES: CHAPTER SEVEN 
 548 
 
Figure 7.23a). Scatter diagrams displaying component one and two from the analysis of the 
combined Boxgrove assemblage slope data. These diagrams are differentiated by context and 
shape. As shown in Figure 7.21, neither of these variables appears to accounts for the variance 
within the sample. 
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Figure 7.23b). Scatter diagrams displaying component one and three from the analysis of the 
combined Boxgrove assemblage slope data.  Again, these diagrams are differentiated by 
context and shape. It continues to be apparent that neither of these variables accounts for the 
variance within the sample. 
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Figure 7.23c). Scatter diagrams displaying component two and three from the analysis of the 
combined Boxgrove assemblage slope data.  Again, these diagrams are differentiated by 
context and shape. It continues to be apparent that neither of these variables accounts for the 
variance within the sample. 














Figure 7.24 (a-f). Scatter diagrams displaying the results from the principal component 




















Figure 7.25 (a-f). . Scatter diagrams displaying the results of the principal component 
analysis applied to the whole unit aspect data extracted from the Caddington handaxes. The 
tools are differentiated based on Roe’s (1968) typology. As the diagrams show, there is little 
separation of the handaxes according to shape. 
e) 
f) 
















Figure 7.26 (a-f). Scatter diagrams displaying the results from the principal component 
analysis of the whole unit aspect data from the Caddington handaxes. The tools have been 
differentiated according to the brickearth pit from which they were recovered. As the diagrams 
show, this variable does not appear to be a primary factor in the variance. 
e) 
f) 
















Figure 7.27 (a-f). Scatter diagrams displaying the results of the principal components 




















Figure 7.28 (a-f). Scatter diagrams displaying the results of the principal component 
analysis applied to the whole unit slope data extracted from the Caddington handaxes. The 
tools are differentiated based on Roe’s (1968) typology. Again, there is little separation of the 
handaxes according to their shape. 
e) 
f) 
















Figure 7.29 (a-f). Scatter diagrams displaying the results of the principal component 
analysis of the whole unit aspect data from the Caddington handaxes. The tools are 
differentiated according to the brickearth pit from which they were recovered. Once again, 
there is little separation based on this variable. 
e) 
f) 
















Figure 7.30 (a-f). Scatter diagrams displaying the results of the principal component 
analysis applied to the aspect data from the Caddington Pit C handaxes. Roe’s typology was 
used to differentiate the tools based on their shape. As the diagrams show, there is no 
separation of the tools based on whether they are pointed or ovate in form. 
e) 
f) 
















Figure 7.31 (a-f). Scatter diagrams displaying the results of the principal component 
analysis applied to the aspect data from the Caddington Pit C handaxes. Tools are labelled 
according to their context. Differentiation between handaxes from the Palaeolithic Floor and 
Contorted Drift is seen, especially in graphs that include component one. 
e) 
f) 
















Figure 7.32 (a-f). . Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data from the Caddington Pit C handaxes. Roe’s typology was 
used to differentiate the tools. Again, there is no apparent separation due to handaxe shape. 
e) 
f) 
















Figure 7.33 (a-f). . Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data from the Caddington Pit C handaxes. Tools are labelled 
according to their context. Differentiation of the handaxes due to their context is seen, 
especially in those graphs that include component one. 
e) 
f) 
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Figure 7.34 (a-c). Scatter diagrams displaying the results of the principal component 








Figure 7.35 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the whole unit aspect data extracted from the Foxhall Road handaxes. 
Roe’s typology is used to differentiated between pointed and ovate forms.. As the diagrams 
show, there is some clustering due to shape throughout the diagrams. 
b) 
c) 






FIGURES AND TABLES: CHAPTER SEVEN 
 585 
 
Figure 7.36 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the whole unit aspect data extracted from the Foxhall Road handaxes. The 
tools are differentiated according to their context. As the diagrams show, there is little 








Figure 7.37 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data extracted from the Foxhall Road handaxe surfaces. 
b) 
c) 
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Figure 7.38 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the whole unit slope data extracted from the Foxhall Road handaxes. Roe’s 
typology is used to differentiate between pointed and ovate forms. Definite clustering due to 








Figure 7.39 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data extracted from the Foxhall Road handaxes. The tools are 
differentiated according to their context. Again, there is little clustering according to the 
stratigraphic layers from which the handaxes were recovered. 
b) 
c) 
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Figure 7.40 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the aspect data from the grey clay handaxes. Roe’s typology is used to 
differentiate tools according to their shape. As shown, there is a definite separation according 








Figure 7.41 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data from the grey clay assemblage handaxes. Roe’s typology is 
used to differentiate tools according to their shape. Again, there is definite separation of the 
handaxes according to whether they are pointed or ovate. 
b) 
c) 
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Figure 7.42. A comparison of handaxe #36 (left) and #49 (right) from the grey clay 
assemblage. Both tools display a very similar flake scar, marked with the red arrows. This may 
be indicative of an idiosyncratic marker. 
 
 




Figure 7.43 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the aspect data extracted from the red gravel assemblage. The tools were 
differentiated according to their shape. Unlike the grey clay assemblage, little clustering 
according to whether the tools are pointed or ovate can be show to exist. 
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Figure 7.44 (a-c). Scatter diagrams displaying the results of the principal component 
analysis applied to the slope data extracted from the Red Gravel assemblage. Handaxes were 
once again differentiated using Roe’s typology. A certain degree of clustering according to 
shape is seen, which appears strongest where component one and three are concerned. 
 
Figure 7.45. Handaxe #50b, which displays a large cortical rind, possibly indicating that this 
tools was produced using a small cortical pebble. 
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Figure 7.46. Handaxe #172 (left) and #69 (right) from the grey clay assemblage. These tools 
represent examples of handaxes made using small flint resources, such as pebbles or flakes. 
 
Figure 7.47. Handaxe #106b (right) and #168 (left) from the red gravel assemblage. Both are 
examples of finely worked handaxes that contrast with the much cruder tools that form the 
majority of this assemblage. 
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Figure 7.48. Handaxe #42 (left) and #48 (right) from the grey clay assemblage. These two 
finely worked ovates are suggested to be the product of a single knapper by both White and 
Plunkett (2004) and the original excavator, Miss Nina Layard (1904). 
 
Figure 7.49. Handaxe #1417 (left) and #1419 (right) from the Caddington Pit C assemblage. 
Bradley and Sampson (1978) have suggested that these tow handaxes, as well as several other 
tools, may be linked to the actions of a single hominin. 
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Table 7.1. Results of the principal component analysis applied to the aspect data extracted 
from the experimental assemblage handaxe surfaces. 
Total Variance Explained 
Initial Eigenvalues  Extraction Sums of Squared Loadings 
Component   
Total  % of Variance  Cumulative 
%  
Total  % of Variance  Cumulative % 
1 2.964 37.056 37.056 2.964 37.056 37.056 
2 1.507 18.839 55.895 1.507 18.839 55.895 
3 1.374 17.171 73.066 1.374 17.171 73.066 
4 0.829 10.362 83.428       
5 0.652 8.148 91.576       
6 0.450 5.627 97.203       
7 0.224 2.797 99.999       
8 4.89E-05 0.001 100       
Component Matrix 
Component     1 2 3 
North  0.706  
North East   0.588 
East    
South East 0.741   
South 0.831   
South West 0.657   
West    
North West  0.557  
Table 7.2. Results of the principal component analysis applied to the aspect data extracted 
from the experimental assemblage whole tools. 
 
Total Variance Explained 
Initial Eigenvalues  Extraction Sums of Squared Loadings 
Component 




Total  % of Variance  Cumulative % 
1 2.624 32.798 32.798 2.624 32.798 32.798 
2 1.543 19.284 52.082 1.543 19.284 52.082 
3 1.316 16.445 68.527 1.316 16.445 68.527 
4 0.917 11.462 79.989       
5 0.778 9.730 89.719       
6 0.504 6.300 96.019       
7 0.318 3.980 100       
8 3.89E-05 0 100       
Component Matrix 
Component     1 2 3 
North   0.578 0.544 
North East   0.834   
East       
South East 0.575     
South 0.795     
South West 0.585     
West        
North West       





Table 7.3. Results from the principal component analysis applied to the slope data extracted 
from the experimental assemblage handaxe surfaces. 
 
 
Total Variance Explained 
Initial Eigenvalues  Extraction Sums of Squared Loadings 
Component  




Total % of Variance  Cumulative 
% 
1 10.227 56.814 56.814 10.227 56.814 56.814 
2 3.017 16.762 73.576 3.017 16.762 73.576 
3 1.806 10.034 83.610 1.806 10.034 83.61 
4 1.046 5.812 89.422 1.046 5.812 89.422 
5 0.582 3.231 92.653       
6 0.425 2.362 95.015       
7 0.344 1.912 96.927       
8 0.204 1.133 98.060       
9 0.110 0.612 98.672       
10 0.095 0.529 99.201       
11 0.044 0.245 99.446       
12 0.033 0.184 99.630       
13 0.023 0.127 99.757       
14 0.022 0.125 99.882       
15 0.010 0.054 99.936       
16 0.007 0.038 99.973       
17 0.005 0.027 100.000       
18 3.14E-05 0 100       
Component Matrix 
Component     1 2 3 4 
0-5     
5-10     
10-15     
15-20   0.550  
20-25   0.772  
25-30 0.558    
30-35 0.757    
35-40 0.874    
40-45 0.886    
45-50 0.915    
50-55 0.941    
55-60 0.880    
60-65 0.837    
65-70 0.754    
70-75 0.705 0.549   
75-80 0.527 0.550   
80-85 0.651 0.564   
85-90    0.663 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component 




Total % of Variance Cumulative 
% 
1 11.017 61.207 61.207 11.017 61.207 61.207 
2 2.798 15.546 76.753 2.798 15.546 76.753 
3 1.614 8.969 85.722 1.614 8.969 85.722 
4 0.889 4.938 90.660       
5 0.671 3.730 94.390       
6 0.326 1.812 96.202       
7 0.259 1.441 97.643       
8 0.175 0.970 98.613       
9 0.106 0.588 99.201       
10 0.066 0.365 99.566       
11 0.030 0.166 99.732       
12 0.019 0.108 99.840       
13 0.013 0.070 99.910       
14 0.006 0.032 99.942       
15 0.005 0.030 99.972       
16 0.003 0.018 99.990       
17 0.002 0.010 100.000       
18 1.52E-05 8.45E-05 100       
Component Matrix 
Component     1 2 3 
0-5       
5-10       
10-15       
15-20       
20-25     0.61 
25-30 0.556     
30-35 0.815     
35-40 0.902     
40-45 0.913     
45-50 0.935     
50-55 0.969     
55-60 0.906     
60-65 0.863     
65-70 0.823     
70-75 0.769     
75-80   0.64   
80-85 0.63 0.591   
85-90     0.564 
 
Table 7.4. Results from the principal component analysis applied to the slope data extracted 
from the experimental assemblage whole tools. 
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Total Variance Explained 
Component Initial Eigenvalues Extraction Sums of Squared Loadings 
  Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.113 26.407 26.407 2.113 26.407 26.407 
2 1.769 22.111 48.518 1.769 22.111 48.518 
3 1.395 17.437 65.955 1.395 17.437 65.955 
4 1.073 13.418 79.373 1.073 13.418 79.373 
5 .672 8.398 87.771       
6 .537 6.714 94.485       
7 .441 5.515 100.000       
8 .000 .000 100.000       
Component Matrix 
Component   
1 2 3 4 
% North -.716 .124 .382 .068 
% North East -.230 -.834 .183 .174 
% East .144 -.581 -.406 -.619 
% South East .618 .513 -.052 -.269 
% South .576 .228 .630 -.158 
% South West .593 -.163 .050 .673 
% West -.156 .401 -.788 .300 
% North West -.661 .466 .165 -.126 
Table 7.5. Results of the principal component analysis applied to the aspect data extracted 
from the Boxgrove Unit 4/3 handaxes surfaces. 
Total Variance Explained 
Component Initial Eigenvalues Extraction Sums of Squared Loadings 
  Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.179 27.239 27.239 2.179 27.239 27.239 
2 1.926 24.079 51.318 1.926 24.079 51.318 
3 1.376 17.206 68.524 1.376 17.206 68.524 
4 .984 12.298 80.822       
5 .654 8.174 88.996       
6 .568 7.099 96.095       
7 .312 3.905 100.000       
8 .000 .000 100.000       
Component Matrix 
Component    
1 2 3 
% North -.770 -.034 .235 
% North East -.359 -.790 -.141 
% East .440 -.516 -.087 
% South East .746 .418 .232 
% South .447 -.057 .785 
% South West .424 -.179 -.494 
% West .021 .730 -.570 
% North West -.571 .542 .234 
Table 7.6. Results of the principal component analysis applied to the aspect data extracted 
from the Boxgrove Unit 4/3 whole tools. 
FIGURES AND TABLES: CHAPTER SEVEN 
 603 
 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 9.015 50.081 50.081 9.015 50.081 50.081 
2 4.272 23.735 73.816 4.272 23.735 73.816 
3 2.005 11.139 84.956 2.005 11.139 84.956 
4 .967 5.373 90.329       
5 .575 3.193 93.522       
6 .441 2.451 95.973       
7 .215 1.195 97.168       
8 .152 .847 98.015       
9 .117 .648 98.664       
10 .079 .438 99.101       
11 .046 .254 99.355       
12 .038 .214 99.569       
13 .026 .144 99.713       
14 .018 .102 99.815       
15 .015 .084 99.899       
16 .011 .059 99.958       
17 .008 .042 100.000       
18 .000 .000 100.000       
Component Matrix 
Component   
1 2 3 
% 0-5 -.389 .609 -.460 
% 5-10 -.533 .632 -.474 
% 10-15 -.817 .410 -.174 
% 15-20 -.842 -.017 .234 
% 20-25 -.620 -.472 .530 
% 25-30 -.169 -.793 .413 
% 30-35 .320 -.793 .078 
% 35-40 .700 -.568 -.253 
% 40-45 .800 -.385 -.359 
% 45-50 .848 -.262 -.323 
% 50-55 .916 -.110 -.239 
% 55-60 .930 .029 -.139 
% 60-65 .926 .171 .032 
% 65-70 .867 .342 .195 
% 70-75 .763 .468 .311 
% 75-80 .696 .541 .333 
% 80-85 .577 .613 .443 
% 85-90 .350 .517 .458 
 
Table 7.7. Results of the principal component analysis applied to the results from the slope 
data extracted from the Boxgrove Unit 4/3 handaxe surfaces. 
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Table 7.8. The results of the principal component analysis applied to the slope data extracted 
from the Boxgrove Unit 4/3 whole tools. 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 9.032 50.177 50.177 9.032 50.177 50.177 
2 4.690 26.053 76.229 4.690 26.053 76.229 
3 2.192 12.178 88.408 2.192 12.178 88.408 
4 .778 4.323 92.731       
5 .424 2.357 95.088       
6 .348 1.934 97.022       
7 .173 .961 97.983       
8 .112 .622 98.605       
9 .066 .365 98.970       
10 .049 .270 99.240       
11 .042 .231 99.471       
12 .033 .183 99.654       
13 .025 .137 99.790       
14 .013 .075 99.865       
15 .011 .062 99.927       
16 .008 .045 99.972       
17 .005 .028 100.000       
18 .000 .000 100.000       
Component Matrix 
Component   
  
1 2 3 
% 0-5 -.229 .597 -.642 
% 5-10 -.367 .599 -.665 
% 10-15 -.821 .388 -.158 
% 15-20 -.885 .060 .281 
% 20-25 -.771 -.280 .496 
% 25-30 -.320 -.740 .402 
% 30-35 .163 -.860 .133 
% 35-40 .561 -.689 -.267 
% 40-45 .698 -.533 -.355 
% 45-50 .788 -.441 -.271 
% 50-55 .900 -.274 -.159 
% 55-60 .940 -.114 -.075 
% 60-65 .948 .110 .043 
% 65-70 .907 .319 .176 
% 70-75 .815 .488 .246 
% 75-80 .739 .549 .262 
% 80-85 .628 .637 .372 
% 85-90 .469 .594 .455 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.152 26.894 26.894 2.152 26.894 26.894 
2 1.989 24.866 51.761 1.989 24.866 51.761 
3 1.093 13.660 65.420 1.093 13.660 65.420 
4 1.021 12.767 78.187 1.021 12.767 78.187 
5 .656 8.195 86.382       
6 .592 7.406 93.788       
7 .497 6.211 99.999       
8 .000 .001 100.000       
Component Matrix 
Component   1 2 3 4 
% North .544 -.570 .043 .332 
% North East -.213 -.805 -.271 .175 
% East -.764 -.054 -.259 -.269 
% South East .319 .674 -.329 -.264 
% South .748 .091 -.260 -.328 
% South West .188 -.234 .813 -.461 
% West -.647 .483 .292 .210 
% North West .332 .513 .170 .612 
Table 7.9. The results of the principal component analysis applied to the aspect data extracted 
from the Boxgrove Unit 4u handaxe surfaces. 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.386 29.824 29.824 2.386 29.824 29.824 
2 2.158 26.970 56.794 2.158 26.970 56.794 
3 1.101 13.757 70.551 1.101 13.757 70.551 
4 .794 9.924 80.474       
5 .736 9.201 89.676       
6 .537 6.713 96.389       
7 .289 3.611 100.000       
8 .000 .000 100.000       
Component Matrix 
Component    1 2 3 
% North -.214 .745 -.278 
% North East -.787 .346 -.249 
% East -.431 -.620 .054 
% South East .887 -.053 .099 
% South .494 .635 .229 
% South West -.261 .020 .883 
% West .087 -.831 -.191 
% North West .655 -.036 -.283 
Table 7.10. Results of the principal component analysis applied to the aspect data extracted 
from the Boxgrove Unit 4u whole tools. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 8.182 45.456 45.456 8.182 45.456 45.456 
2 5.225 29.030 74.486 5.225 29.030 74.486 
3 1.780 9.887 84.372 1.780 9.887 84.372 
4 1.033 5.740 90.112 1.033 5.740 90.112 
5 .753 4.186 94.298       
6 .334 1.856 96.154       
7 .227 1.262 97.416       
8 .123 .682 98.098       
9 .091 .508 98.606       
10 .068 .381 98.986       
11 .045 .249 99.235       
12 .043 .240 99.475       
13 .029 .162 99.638       
14 .022 .125 99.763       
15 .019 .106 99.868       
16 .014 .076 99.944       
17 .010 .056 100.000       
18 .000 .000 100.000       
Component Matrix 
Component     1 2 3 4 
% 0-5 -.443 .622 -.443 -.219 
% 5-10 -.523 .703 -.384 -.126 
% 10-15 -.772 .527 -.154 .146 
% 15-20 -.866 .045 .187 .305 
% 20-25 -.608 -.539 .479 .169 
% 25-30 -.074 -.846 .409 -.086 
% 30-35 .405 -.812 .117 -.207 
% 35-40 .713 -.603 -.173 -.202 
% 40-45 .805 -.419 -.320 -.131 
% 45-50 .848 -.237 -.382 .020 
% 50-55 .892 -.046 -.300 .164 
% 55-60 .880 .186 -.120 .347 
% 60-65 .818 .326 .065 .375 
% 65-70 .754 .462 .254 .288 
% 70-75 .666 .570 .341 .100 
% 75-80 .586 .614 .401 -.154 
% 80-85 .517 .638 .414 -.295 
% 85-90 .399 .540 .263 -.457 
 
Table 7.11. Results of the principal component analysis applied to the slope data extracted 
from the Boxgrove Unit 4u handaxes surfaces. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 8.083 44.904 44.904 8.083 44.904 44.904 
2 5.942 33.011 77.915 5.942 33.011 77.915 
3 1.755 9.748 87.663 1.755 9.748 87.663 
4 .870 4.834 92.496       
5 .605 3.362 95.859       
6 .273 1.519 97.378       
7 .162 .898 98.276       
8 .083 .463 98.739       
9 .066 .366 99.104       
10 .045 .250 99.355       
11 .034 .191 99.545       
12 .024 .131 99.676       
13 .019 .103 99.779       
14 .013 .075 99.854       
15 .011 .062 99.916       
16 .010 .053 99.969       
17 .005 .029 99.998       
18 .000 .002 100.000       
Component Matrix 
Component     
1 2 3 
% 0-5 -.191 .734 -.515 
% 5-10 -.260 .826 -.429 
% 10-15 -.631 .698 -.156 
% 15-20 -.874 .172 .167 
% 20-25 -.786 -.377 .422 
% 25-30 -.426 -.745 .406 
% 30-35 .080 -.912 .166 
% 35-40 .521 -.795 -.163 
% 40-45 .678 -.621 -.325 
% 45-50 .762 -.471 -.377 
% 50-55 .883 -.285 -.253 
% 55-60 .922 .002 -.040 
% 60-65 .866 .197 .112 
% 65-70 .809 .355 .285 
% 70-75 .737 .507 .319 
% 75-80 .665 .566 .370 
% 80-85 .625 .575 .391 
% 85-90 .535 .530 .238 
 
Table 7.12. Results of the principal component analysis applied to the slope data extracted 
from the Boxgrove Unit 4u whole tools. 










Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.115 26.439 26.439 2.115 26.439 26.439 
2 1.879 23.486 49.925 1.879 23.486 49.925 
3 1.439 17.988 67.913 1.439 17.988 67.913 
4 .944 11.802 79.715       
5 .736 9.203 88.918       
6 .560 7.004 95.921       
7 .326 4.078 100.000       
8 .000 .000 100.000       
Component Matrix 
Component   
  
1 2 3 
% North -.449 .638 -.297 
% North East -.873 .044 .001 
% East -.212 -.666 .143 
% South East .833 .131 .286 
% South .291 .669 .518 
% South West -.116 -.251 .608 
% West .420 -.633 -.413 
% North West .372 .315 -.663 
 
Table 7.13. Results of the principal component analysis applied to the aspect data extracted 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 8.389 46.607 46.607 8.389 46.607 46.607 
2 5.436 30.201 76.808 5.436 30.201 76.808 
3 1.912 10.621 87.429 1.912 10.621 87.429 
4 .752 4.176 91.605       
5 .624 3.469 95.074       
6 .304 1.692 96.766       
7 .177 .985 97.751       
8 .119 .660 98.411       
9 .080 .444 98.855       
10 .059 .328 99.182       
11 .045 .249 99.432       
12 .029 .162 99.594       
13 .024 .133 99.727       
14 .017 .092 99.819       
15 .013 .071 99.891       
16 .010 .058 99.949       
17 .009 .050 99.999       




  1 2 3 
% 0-5 -.218 .673 -.559 
% 5-10 -.316 .752 -.513 
% 10-15 -.716 .589 -.161 
% 15-20 -.877 .114 .219 
% 20-25 -.767 -.361 .459 
% 25-30 -.371 -.752 .400 
% 30-35 .123 -.895 .144 
% 35-40 .537 -.756 -.203 
% 40-45 .689 -.582 -.343 
% 45-50 .775 -.446 -.346 
% 50-55 .890 -.265 -.230 
% 55-60 .926 -.021 -.063 
% 60-65 .895 .179 .086 
% 65-70 .844 .347 .248 
% 70-75 .763 .497 .301 
% 75-80 .690 .564 .337 
% 80-85 .614 .602 .380 
% 85-90 .503 .549 .343 
 
Table 7.14. Results of the principal component analysis applied to the slope data extracted 
from all of the Boxgrove handaxes studied. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 1.918 23.979 23.979 1.918 23.979 23.979 
2 1.487 18.591 42.570 1.487 18.591 42.570 
3 1.306 16.323 58.893 1.306 16.323 58.893 
4 1.021 12.769 71.662 1.021 12.769 71.662 
5 .928 11.595 83.257       
6 .780 9.750 93.008       
7 .559 6.990 99.997       
8 .000 .003 100.000       
Component Matrix 
Component    1 2 3 4 
% North .748 -.137 .090 .116 
% North East .531 -.632 -.085 -.414 
% East -.689 -.284 .257 -.084 
% South East -.161 .700 .144 -.346 
% South .318 .644 -.116 -.322 
% South West .144 .136 .764 .534 
% West -.674 -.185 -.192 -.038 
% North West .034 .178 -.755 .565 
Table 7.15. Results of the principal component analysis applied to the aspect data extracted 
from the Caddington handaxe surfaces. 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.299 28.742 28.742 2.299 28.742 28.742 
2 1.620 20.252 48.994 1.620 20.252 48.994 
3 1.169 14.615 63.609 1.169 14.615 63.609 
4 1.050 13.125 76.735 1.050 13.125 76.735 
5 .694 8.676 85.411       
6 .625 7.808 93.219       
7 .542 6.778 99.996       
8 .000 .004 100.000       
Component Matrix 
Component   
1 2 3 4 
% North -.725 -.140 -.053 .294 
% North East -.773 -.246 -.112 .159 
% East .693 -.271 .057 -.349 
% South East .540 .457 .172 .497 
% South -.030 .752 .385 .145 
% South West -.033 -.480 .756 -.246 
% West .594 -.371 -.510 .280 
% North West -.218 .569 -.376 -.640 
Table 7.16. Results of the principal component analysis applied to the aspect data extracted 
from the whole tools from the Caddington assemblages. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 8.457 46.982 46.982 8.457 46.982 46.982 
2 4.200 23.333 70.316 4.200 23.333 70.316 
3 1.999 11.105 81.421 1.999 11.105 81.421 
4 1.288 7.155 88.576 1.288 7.155 88.576 
5 .783 4.350 92.926       
6 .339 1.884 94.810       
7 .310 1.723 96.533       
8 .169 .940 97.472       
9 .140 .780 98.253       
10 .096 .534 98.787       
11 .064 .355 99.143       
12 .051 .284 99.426       
13 .029 .162 99.588       
14 .027 .150 99.739       
15 .020 .109 99.847       
16 .015 .084 99.931       
17 .012 .068 99.999       
18 .000 .001 100.000       
Component Matrix 
Component    
1 2 3 4 
% 0-5 -.555 .469 .400 -.247 
% 5-10 -.723 .437 .405 -.184 
% 10-15 -.849 .321 .330 .018 
% 15-20 -.883 .130 .146 .262 
% 20-25 -.814 -.195 -.162 .416 
% 25-30 -.496 -.598 -.392 .367 
% 30-35 -.025 -.875 -.295 .034 
% 35-40 .342 -.827 -.035 -.150 
% 40-45 .634 -.641 .252 -.162 
% 45-50 .765 -.390 .394 -.127 
% 50-55 .838 -.174 .388 -.014 
% 55-60 .884 .044 .341 .118 
% 60-65 .853 .231 .227 .276 
% 65-70 .828 .342 .040 .342 
% 70-75 .725 .488 -.157 .361 
% 75-80 .614 .603 -.292 .223 
% 80-85 .475 .605 -.503 -.195 
% 85-90 .295 .301 -.612 -.569 
 
Table 7.17. Results of the principal component analysis applied to the slope data extracted 
from the Caddington handaxe surfaces. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 8.708 48.377 48.377 8.708 48.377 48.377 
2 4.583 25.462 73.839 4.583 25.462 73.839 
3 1.832 10.175 84.014 1.832 10.175 84.014 
4 1.059 5.886 89.900 1.059 5.886 89.900 
5 .834 4.631 94.530       
6 .281 1.560 96.090       
7 .232 1.287 97.378       
8 .129 .718 98.096       
9 .112 .621 98.716       
10 .065 .360 99.076       
11 .044 .246 99.323       
12 .040 .220 99.542       
13 .030 .165 99.707       
14 .020 .110 99.817       
15 .015 .081 99.898       
16 .010 .057 99.955       
17 .008 .044 99.999       
18 .000 .001 100.000       
Component Matrix 
Component   
1 2 3 4 
% 0-5 -.573 -.442 .540 -.136 
% 5-10 -.715 -.411 .498 -.075 
% 10-15 -.856 -.259 .380 .085 
% 15-20 -.906 -.042 .067 .237 
% 20-25 -.836 .191 -.266 .321 
% 25-30 -.543 .573 -.455 .310 
% 30-35 -.075 .851 -.281 .050 
% 35-40 .315 .836 .069 -.138 
% 40-45 .549 .742 .239 -.147 
% 45-50 .679 .564 .319 -.098 
% 50-55 .800 .350 .315 .044 
% 55-60 .880 .109 .309 .135 
% 60-65 .879 -.119 .237 .308 
% 65-70 .854 -.284 .059 .336 
% 70-75 .762 -.482 -.119 .322 
% 75-80 .662 -.612 -.194 .214 
% 80-85 .579 -.682 -.284 -.112 
% 85-90 .430 -.437 -.485 -.574 
 
Table 7.18. Results of the principal component analysis applied to the slope data extracted 
from the whole tools from the Caddington assemblages. 










Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.508 31.349 31.349 2.508 31.349 31.349 
2 1.705 21.315 52.664 1.705 21.315 52.664 
3 1.310 16.381 69.045 1.310 16.381 69.045 
4 1.052 13.144 82.189 1.052 13.144 82.189 
5 .691 8.636 90.825       
6 .401 5.011 95.835       
7 .333 4.159 99.994       
8 .000 .006 100.000       
Component Matrix 
Component     
1 2 3 4 
% North .755 -.158 -.225 .147 
% North East .685 -.574 .006 .094 
% East -.733 -.170 .135 -.292 
% South East -.366 .692 .041 .522 
% South .495 .625 .384 .186 
% South West -.367 -.357 .783 -.002 
% West -.616 -.153 -.669 .235 
% North West .194 .548 -.182 -.757 
 
Table 7.19. Results of the principal component analysis applied to the aspect data extracted 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 7.292 40.511 40.511 7.292 40.511 40.511 
2 5.713 31.741 72.252 5.713 31.741 72.252 
3 2.030 11.276 83.528 2.030 11.276 83.528 
4 1.086 6.031 89.559 1.086 6.031 89.559 
5 .728 4.047 93.606       
6 .385 2.137 95.744       
7 .267 1.481 97.224       
8 .176 .976 98.200       
9 .132 .732 98.932       
10 .059 .329 99.262       
11 .043 .240 99.502       
12 .031 .172 99.674       
13 .024 .132 99.806       
14 .014 .079 99.885       
15 .010 .056 99.941       
16 .006 .033 99.974       
17 .004 .025 99.999       




  1 2 3 4 
% 0-5 -.268 -.731 .379 -.393 
% 5-10 -.363 -.752 .434 -.290 
% 10-15 -.544 -.649 .478 .086 
% 15-20 -.693 -.413 .277 .462 
% 20-25 -.790 .004 -.149 .516 
% 25-30 -.649 .431 -.374 .242 
% 30-35 -.598 .651 -.302 -.147 
% 35-40 -.539 .701 -.148 -.306 
% 40-45 -.329 .854 .091 -.302 
% 45-50 -.008 .869 .376 -.081 
% 50-55 .251 .779 .465 .133 
% 55-60 .482 .640 .490 .175 
% 60-65 .722 .406 .417 .117 
% 65-70 .877 .154 .170 .106 
% 70-75 .937 -.042 -.038 .061 
% 75-80 .900 -.218 -.105 .069 
% 80-85 .844 -.366 -.223 .015 
% 85-90 .725 -.218 -.496 -.080 
 
Table 7.20. Results of the principal component analysis applied to the slope data extracted 
from the Caddington Pit C handaxes. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.089 26.110 26.110 2.089 26.110 26.110 
2 1.933 24.161 50.271 1.933 24.161 50.271 
3 1.203 15.037 65.309 1.203 15.037 65.309 
4 .888 11.101 76.410       
5 .871 10.887 87.297       
6 .546 6.823 94.120       
7 .470 5.879 99.999       
8 .000 .001 100.000       
Component Matrix 
Component     1 2 3 
% North .110 .703 -.277 
% North East -.757 .038 -.274 
% East -.129 -.640 .564 
% South East .472 .203 .625 
% South -.034 .646 .346 
% South West -.736 .098 .035 
% West .317 -.737 -.344 
% North West .788 .128 -.320 
Table 7.21. Results of the principal component analysis applied to the aspect data extracted 
from the Foxhall Road handaxe surfaces. 
Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.542 31.771 31.771 2.542 31.771 31.771 
2 1.622 20.277 52.048 1.622 20.277 52.048 
3 1.241 15.510 67.558 1.241 15.510 67.558 
4 .832 10.397 77.956       
5 .771 9.638 87.593       
6 .617 7.707 95.301       
7 .376 4.698 99.999       
8 .000 .001 100.000       
Component Matrix 
Component    1 2 3 
% North .100 .704 -.436 
% North East -.817 -.023 -.262 
% East -.012 -.734 .448 
% South East .569 .097 .255 
% South -.079 .537 .706 
% South West -.827 .011 -.004 
% West .498 -.502 -.465 
% North West .776 .192 -.034 
Table 7.22. Results of the principal component analysis applied to the aspect data extracted 
from the whole tools from the Foxhall Road assemblages. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 9.906 55.031 55.031 9.906 55.031 55.031 
2 3.639 20.219 75.250 3.639 20.219 75.250 
3 1.718 9.542 84.792 1.718 9.542 84.792 
4 .839 4.662 89.454       
5 .761 4.227 93.682       
6 .358 1.987 95.669       
7 .229 1.271 96.940       
8 .177 .984 97.924       
9 .116 .645 98.569       
10 .078 .433 99.002       
11 .054 .302 99.304       
12 .032 .177 99.482       
13 .029 .159 99.640       
14 .026 .144 99.784       
15 .017 .092 99.876       
16 .012 .069 99.946       
17 .010 .054 100.000       
18 .000 .000 100.000       
Component Matrix 
Component     
1 2 3 
% 0-5 -.602 .496 -.432 
% 5-10 -.699 .532 -.380 
% 10-15 -.841 .453 -.126 
% 15-20 -.888 .125 .215 
% 20-25 -.758 -.329 .460 
% 25-30 -.321 -.795 .401 
% 30-35 .252 -.855 .038 
% 35-40 .674 -.614 -.206 
% 40-45 .841 -.340 -.294 
% 45-50 .888 -.141 -.301 
% 50-55 .908 .011 -.280 
% 55-60 .921 .128 -.162 
% 60-65 .897 .245 -.006 
% 65-70 .850 .347 .170 
% 70-75 .800 .397 .287 
% 75-80 .715 .422 .416 
% 80-85 .622 .497 .486 
% 85-90 .358 .356 .325 
 
Table 7.23. Results of the principal component analysis applied to the slope data extracted 
from the Foxhall Road handaxe surfaces. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 10.467 58.150 58.150 10.467 58.150 58.150 
2 3.779 20.992 79.142 3.779 20.992 79.142 
3 1.550 8.612 87.754 1.550 8.612 87.754 
4 .704 3.914 91.668       
5 .609 3.382 95.050       
6 .302 1.677 96.727       
7 .180 .998 97.725       
8 .118 .656 98.381       
9 .107 .594 98.975       
10 .048 .266 99.241       
11 .045 .251 99.491       
12 .025 .138 99.629       
13 .023 .127 99.756       
14 .016 .090 99.846       
15 .012 .068 99.915       
16 .009 .052 99.966       
17 .006 .033 100.000       
18 .000 .000 100.000       
Component Matrix 
  Component 
  1 2 3 
% 0-5 -.562 .557 -.462 
% 5-10 -.662 .583 -.393 
% 10-15 -.811 .505 -.123 
% 15-20 -.907 .148 .196 
% 20-25 -.805 -.285 .433 
% 25-30 -.469 -.737 .379 
% 30-35 .033 -.893 -.006 
% 35-40 .598 -.692 -.242 
% 40-45 .833 -.388 -.282 
% 45-50 .907 -.195 -.267 
% 50-55 .933 -.017 -.259 
% 55-60 .937 .101 -.131 
% 60-65 .935 .168 .000 
% 65-70 .907 .267 .115 
% 70-75 .839 .356 .270 
% 75-80 .771 .408 .350 
% 80-85 .700 .474 .423 
% 85-90 .504 .369 .342 
 
Table 7.24. Results of the principal component analysis applied to the slope data extracted 
from the whole tools from the Foxhall Road assemblages. 










Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 3.024 37.803 37.803 3.024 37.803 37.803 
2 1.730 21.622 59.425 1.730 21.622 59.425 
3 1.266 15.819 75.244 1.266 15.819 75.244 
4 .964 12.055 87.299       
5 .519 6.486 93.785       
6 .382 4.773 98.558       
7 .115 1.441 99.999       
8 .000 .001 100.000       
Component Matrix 
Component     
1 2 3 
% North -.374 .615 -.170 
% North East -.686 -.340 -.460 
% East .052 -.400 .758 
% South East .606 -.566 -.227 
% South -.233 .770 .314 
% South West -.762 -.281 .209 
% West .841 .127 .327 
% North West .837 .263 -.387 
 
Table 7.25. Results of the principal component analysis applied to the aspect data extracted 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 10.073 55.964 55.964 10.073 55.964 55.964 
2 4.549 25.270 81.234 4.549 25.270 81.234 
3 1.768 9.820 91.054 1.768 9.820 91.054 
4 .554 3.076 94.130       
5 .464 2.579 96.709       
6 .381 2.117 98.826       
7 .064 .354 99.181       
8 .046 .257 99.437       
9 .040 .224 99.661       
10 .027 .149 99.810       
11 .020 .110 99.920       
12 .009 .049 99.968       
13 .005 .026 99.994       
14 .001 .006 100.000       
15 .000 .000 100.000       
16 .000 .000 100.000       
17 .000 .000 100.000       
18 .000 .000 100.000       
Component Matrix 
Component     
1 2 3 
% 0-5 -.506 .686 -.473 
% 5-10 -.613 .675 -.315 
% 10-15 -.678 .700 -.137 
% 15-20 -.870 .194 .162 
% 20-25 -.812 -.400 .314 
% 25-30 -.502 -.779 .233 
% 30-35 -.328 -.898 .086 
% 35-40 .380 -.844 -.119 
% 40-45 .792 -.384 -.317 
% 45-50 .887 -.215 -.283 
% 50-55 .937 -.022 -.273 
% 55-60 .939 .042 -.193 
% 60-65 .955 .036 -.042 
% 65-70 .971 .162 .000 
% 70-75 .912 .280 .158 
% 75-80 .778 .403 .396 
% 80-85 .692 .412 .495 
% 85-90 .345 .420 .710 
 
Table 7.26. Results of the principal component analysis applied to the slope data extracted 
from the Grey Clay assemblage. 










Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 2.664 33.297 33.297 2.664 33.297 33.297 
2 1.917 23.960 57.257 1.917 23.960 57.257 
3 1.515 18.935 76.192 1.515 18.935 76.192 
4 .869 10.862 87.054       
5 .490 6.129 93.183       
6 .323 4.039 97.222       
7 .222 2.778 99.999       
8 .000 .001 100.000       
Component Matrix 
  Component 
  1 2 3 
% North .549 .172 -.700 
% North East -.731 .553 -.150 
% East -.327 -.564 .652 
% South East .486 -.267 .390 
% South .486 .665 .319 
% South West -.833 .390 .066 
% West -.180 -.755 -.549 
% North West .723 .169 .137 
 
Table 7.27. Results of the principal component analysis applied to the aspect analysis 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 10.838 60.213 60.213 10.838 60.213 60.213 
2 3.773 20.962 81.175 3.773 20.962 81.175 
3 1.619 8.993 90.168 1.619 8.993 90.168 
4 .797 4.428 94.596       
5 .326 1.809 96.405       
6 .205 1.137 97.542       
7 .158 .876 98.418       
8 .104 .578 98.996       
9 .076 .422 99.418       
10 .054 .302 99.720       
11 .019 .108 99.828       
12 .014 .077 99.905       
13 .009 .050 99.955       
14 .006 .035 99.990       
15 .002 .010 100.000       
16 .000 .000 100.000       
17 .000 .000 100.000       
18 .000 .000 100.000       
Component Matrix 
  Component 
  1 2 3 
% 0-5 -.566 .313 .719 
% 5-10 -.751 .326 .542 
% 10-15 -.935 .272 .107 
% 15-20 -.960 .082 -.152 
% 20-25 -.919 .038 -.341 
% 25-30 -.716 -.356 -.534 
% 30-35 .128 -.885 -.224 
% 35-40 .582 -.735 .198 
% 40-45 .779 -.562 .183 
% 45-50 .877 -.419 .143 
% 50-55 .929 -.208 .200 
% 55-60 .959 .084 .134 
% 60-65 .928 .212 -.065 
% 65-70 .845 .412 -.191 
% 70-75 .713 .589 -.222 
% 75-80 .649 .642 -.173 
% 80-85 .677 .662 -.213 
% 85-90 .567 .291 .072 
 
Table 7.28. Results of the principal component analysis applied to the slope data extracted 
from the Red Gravel assemblage. 
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Figure 8.1. Example of the recording system used by the computer program to extract data 
from the scar patterns; a) the scar pattern is converted to a Fourier transform spectrum; b) the 
computer program then calculates intensity values for each 5º segment between 0º and 180º, 
producing 36 variables. The full spectrum is not analysed, as it is symmetrical; c) the 36 
variables correlate to the orientation of lines in the scar patterns as shown. 
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Figure 8.2a). Plot of component one and two from the analysis of the replica assemblage 
surface data (T=Top, B=Bottom). Roe’s typology differentiates the handaxes based on shape. 
 
Figure 8.2b). Plot of component one and three using Roe’s typology to differentiate shape 
(T=Top, B=Bottom). 
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Figure 8.2c). Plot of component one and four differentiated by shape (T=Top, B=Bottom). 
 
Figure 8.2d). Plot of component one and five differentiated by shape (T=Top, B=Bottom). 
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Figure 8.2e). Plot of component two and three differentiated by shape (T=Top, B=Bottom). 
 
Figure 8.2f). Plot of component two and four differentiated by shape (T=Top, B=Bottom). 
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Figure 8.2g). Plot of component two and five differentiated by shape (T=Top, B=Bottom). 
 
Figure 8.2h). Plot of component three and four differentiated by shape (T=Top, B=Bottom). 
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Figure 8.2i). Plot of component three and five differentiated by shape (T=Top, B=Bottom). 
 
Figure 8.2j). Plot of component four and five differentiated by shape (T=Top, B=Bottom). 
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Figure 8.3a). Plot of component one and two from the analysis of the replica assemblage 
surface data, differentiated into six groups from the cluster analysis (T=Top, B=Bottom).
 
Figure 8.3b). Plot of component one and three, with six groups (T=Top, B=Bottom). 
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Figure 8.3c). Plot of component one and four, with six groups (T=Top, B=Bottom). 
 
Figure 8.3d). Plot of component one and five, with six groups (T=Top, B=Bottom). 




Figure 8.3e). Plot of component two and three, with six groups (T=Top, B=Bottom). 
 
Figure 8.3f). Plot of component two and four, with six groups (T=Top, B=Bottom). 
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Figure 8.3g). Plot of component two and five, with six groups (T=Top, B=Bottom). 
 
Figure 8.3h). Plot of component three and four, with six groups (T=Top, B=Bottom). 
FIGURES AND TABLES: CHAPTER EIGHT 
 632 
 
Figure 8.3i). Plot of component three and five, with six groups (T=Top, B=Bottom). 
 
Figure 8.3j). Plot of component four and five, with six groups (T=Top, B=Bottom). 
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Figure 8.4a). Plot of component one and two from the analysis of the replica assemblage 
surface data, differentiated according to the knappers involved (T=Top, B=Bottom). 
 
Figure 8.4b). Plot of component one and three, separated according to the knappers involved. 
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Figure 8.4c). Plot of component one and four, separated according to the knappers involved. 
 
Figure 8.4d). Plot of component one and five, separated according to the knappers involved. 
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Figure 8.4e). Plot of component two and three, separated according to the knappers involved.
 
Figure 8.4f). Plot of component two and four, separated according to the knappers involved. 
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Figure 8.4g). Plot of component two and five, separated according to the knappers involved.
 
Figure 8.4h). Plot of component three and four, separated according to the knappers involved. 
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Figure 8.4i). Plot of component three and five, separated according to the knappers involved. 
 
Figure 8.4j). Plot of component four and five, separated according to the knappers involved. 
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Figure 8.5a). Plot of component one and two from the analysis of the replica assemblage 
combined data. Roe’s typology is used to separate the handaxes based on shape.
 
Figure 8.5b). Plot of component one and three, using Roe’s typology to differentiate shape. 
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Figure 8.5c). Plot of component one and four, using Roe’s typology to differentiate shape.
 
Figure 8.5d). Plot of component one and five, using Roe’s typology to differentiate shape. 
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Figure 8.5e). Plot of component two and three, using Roe’s typology to differentiate shape.
 
Figure 8.5f). Plot of component two and four, using Roe’s typology to differentiate shape. 
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Figure 8.5g). Plot of component two and five, using Roe’s typology to differentiate shape.
 
Figure 8.5h). Plot of component three and four, using Roe’s typology to differentiate shape. 
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Figure 8.5i). Plot of component three and five, using Roe’s typology to differentiate shape. 
 
Figure 8.5j). Plot of component four and five, using Roe’s typology to differentiate shape. 
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Figure 8.6a). Plot of component one and two from the analysis of the replica assemblage 
combined data, differentiated into six groups according to the cluster analysis. 
 
Figure 8.6b). Plot of component one and three, differentiated into six groups 
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Figure 8.6c). Plot of component one and four, differentiated into six groups. 
 
Figure 8.6d). Plot of component one and five, differentiated into six groups 
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Figure 8.6e). Plot of component two and three, differentiated into six groups. 
 
Figure 8.6f). Plot of component two and four, differentiated into six groups. 
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Figure 8.6g). Plot of component two and five, differentiated into six groups. 
 
Figure 8.6h). Plot of component three and four, differentiated into six groups 
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Figure 8.6i). Plot of component three and five, differentiated into six groups. 
 
Figure 8.6j). Plot of component four and five, differentiated into six groups. 
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Figure 8.7a). Plot of component one and two from the analysis of the replica assemblage 
combined data, differentiated according to the knappers involved. 
 
Figure 8.7b). Plot of component one and three, separated according to the knappers involved. 
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Figure 8.7c). Plot of component one and four, separated according to the knappers involved. 
 
Figure 8.7d). Plot of component one and five, separated according to the knappers involved. 
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Figure 8.7e). Plot of component two and three, separated according to the knappers involved. 
 
Figure 8.7f). Plot of component two and four, separated according to the knappers involved. 
FIGURES AND TABLES: CHAPTER EIGHT 
 651 
 
Figure 8.7g). Plot of component two and five, separated according to the knappers involved. 
 
Figure 8.7h). Plot of component three and four, separated according to the knappers involved. 
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Figure 8.7i). Plot of component three and five, separated according to the knappers involved. 
 
Figure 8.7j). Plot of component four and five, separated according to the knappers involved. 
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Figure 8.8. Examples of the differences between pointed and ovate thinning strategies; a) 
pointed handaxes are worked along the edge, with removals truncating previous scars, 
resulting in increased vertically and horizontally orientated lines in the scar patterns; b) 
ovate handaxes display a circumferential knapping strategy, leading to a greater diversity in 
line orientation. 
 
Figure 8.9a). Plot of component one and two from the analysis of the Unit 4/3 surface data 
(T=Top, B=Bottom), using Roe’s typology to differentiate handaxe shape. 
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Figure 8.9b). Plot of component one and three, differentiated according to handaxe shape. 
 
Figure 8.9c). Plot of component two and three, differentiated according to handaxe shape. 
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Figure 8.10. Example of well-worked (#202) and crude (#172) handaxes from the outlying 
points produced in the analysis of the Boxgrove Unit 4/3 surface data. 
 
Figure 8.11. Handaxe #199, found within the central cluster of the surface analysis scatter 
diagrams. 
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Figure 8.12a). Plot of component one and two from the analysis of the Unit 4/3 combined 
data, using Roe’s typology to differentiate handaxe shapes. 
 
Figure 8.12b). Plot of component one and three, differentiated according to handaxe shape. 
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Figure 8.13. A comparison of the scar pattern traces from a) #179, which clearly displays 
more horizontal lines, and b) #172, which exhibits a high degree of vertical lines. 
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Figure 8.14. Plot of component one and two from the analysis of the Unit 4u surface data 
(T=Top, B=Bottom), using Roe to differentiate shape. Clusters C1 and C2 are marked in red. 
Figure 8.15. Plot of component one and two from the analysis of the Unit 4u combined data, 
using Roe’s typology to differentiate handaxe shape. 
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Figure 8.16. Plot of component one and two from the analysis of the combined Boxgrove 
assemblages.  Handaxes are differentiated according to their shape using Roe’s typology. 
Figure 8.17. Plot of component one and two from the analysis of the combined Boxgrove 
assemblages. Handaxes are differentiated according to the context they originate from. 
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Figure 8.18. Plot of component one and two from the analysis of the Caddington surface data 
(T=Top, B=Bottom), using Roe’s typology to differentiate the handaxes based on their shape. 
Figure 8.19. Plot of component one and two from the analysis of the Caddington surface data 
(T=Top, B=Bottom), with handaxes differentiated according to where they were recovered. 





Figure 8.20. Handaxe #1416 (left) and #1468 (right) from cluster C1. Both show relatively 
skilled knapping. Bradley and Sampson (1978) have suggested that these may be the product 




Figure 8.21. Handaxe #1419 (left) and #1602 (right) from cluster C2.  These handaxes 
provide examples of the skilful and crude handaxes seen within this cluster. 
 




Figure 8.22. Handaxe #1718 (left) and #1478 (right) from cluster C3, showing the 
differences in the different intensities of thinning seen within this group. 
 
 
Figure 8.22. Handaxe #1639 is much smaller than the rest of the tools recovered from the 
Caddington assemblages.  The size and lower degree of thinning is suggested to be the reason 
that this handaxes forms such a distinctive outlier. 
 
 




Figure 8.23. Handaxe #1729 (left) and #1659 from Pit F. Both handaxes have been skilfully 
produced and it could be argued that these were made by the same knapper. 
 
 
Figure 8.24. Plot of component one and two from the analysis of the Caddington combined 
data, using Roe’s typology to differentiate the handaxes based on shape. 
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Figure 8.25. Plot of component one and two from the analysis of the Caddington combined 
data, with handaxes differentiated according to the brickearth pit they were recovered from. 
 
Figure 8.26. Handaxe #1428 (left) and #1723 (right). Both outliers are considered to be 
large, cruder forms. 
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Figure 8.27. Plot of component one and two from the analysis of the Pit C surface data 
(T=Top, B=Bottom), using Roe’s typology to differentiate handaxes based on their shape. 
Figure 8.28. Plot of component one and two from the analysis of the Pit C surface data 
(T=Top, B=Bottom), differentiated according to context. 




Figure 8.29. Handaxe #1729. The planform view on the left shows a high predominance of 
vertical scars, while the right displays more horizontal scars. 
 
 
Figure 8.30. Handaxes from Caddington that are suggested to be the product of the same 
knapper: a) #1416; b) #1468; c) #1419; d) #1417 (after Sampson 1978: Figure 7.3). 




Figure 8.31. Handaxe #1498 from the Contorted Drift. This handaxe shows scratching on 
one side (left), while the other displays limited abrasion. 
 
 
Figure 8.32. Plot of component one and two from the analysis of the Pit C combined data. 
Handaxes are differentiated according to their shape using Roe’s typology. 
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Figure 8.33. Plot of component one and two from the analysis of the Pit C combined data. 
Handaxes are differentiated according to the context they were recovered from. 
Figure 8.34. Plot of component one and two from the analysis of the Foxhall Road surface 
data (T=Top, B=Bottom). Handaxes are differentiated according to their context. 
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Figure 8.35. Plot of component one and two from the analysis of the Foxhall Road surface 
data (T=Top, B=Bottom). Handaxes are differentiated according to shape using Roe. 
 
Figure 8.36. Plot of component one and two from the analysis of the Foxhall Road combined 
data.  Handaxes are differentiated according to the context they were recovered from. 
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Figure 8.37. Plot of component one and two from the analysis of the Foxhall Road combined 
data. Handaxes are differentiated according to their shape using Roe’s typology. 
 
Figure 8.38. Plot of component one and two from the analysis of the grey clay surface data 
(T=Top, B=Bottom). Handaxes are differentiated according to shape using Roe’s typology. 
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Figure 8.39. Handaxe #64 is the only large pointed form from the grey clay assemblage. It 
has been produced using a large, poor quality nodule. 
 
Figure 8.40. Handaxe #65 clusters with the ovate tools from the grey clay assemblage. This is 
suggested to be caused by the semi-circumferential reduction strategy that has been applied. 
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Figure 8.41. Plot of component one and two from the analysis of the grey clay combined data. 
Handaxes are differentiated according to shape using Roe’s typology. 
 
Figure 8.42. Plot of component one and two from the analysis of the red gravel surface data 
(T=Top, B=Bottom). Handaxes are differentiated according to shape using Roe’s typology. 
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Figure 8.43. Plot of component one and two from the analysis of the red gravel combined 
data. Handaxes are differentiated according to shape using Roe’s typology. 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 17.113 47.536 47.536 17.113 47.536 47.536 
2 4.797 13.324 60.860 4.797 13.324 60.860 
3 4.256 11.823 72.682 4.256 11.823 72.682 
4 2.012 5.589 78.272 2.012 5.589 78.272 
5 1.141 3.169 81.441 1.141 3.169 81.441 
6 .937 2.602 84.043       
7 .692 1.923 85.966       
8 .553 1.535 87.501       
9 .545 1.513 89.014       
10 .504 1.401 90.415       
11 .409 1.135 91.551       
12 .379 1.053 92.603       
13 .344 .955 93.559       
14 .300 .832 94.391       
15 .240 .666 95.056       
16 .231 .643 95.699       
17 .203 .565 96.264       
18 .176 .490 96.754       
19 .172 .478 97.232       
20 .147 .409 97.641       
21 .136 .377 98.018       
22 .117 .324 98.342       
23 .098 .273 98.615       
24 .091 .253 98.868       
25 .083 .230 99.098       
26 .059 .165 99.263       
27 .051 .141 99.404       
28 .043 .119 99.523       
29 .037 .103 99.626       
30 .031 .087 99.713       
31 .029 .080 99.793       
32 .025 .069 99.861       
33 .018 .050 99.911       
34 .016 .043 99.954       
35 .013 .035 99.989       
36 .004 .011 100.000       
Table 8.1a). The results of the principal component analysis applied to the replica assemblage 
surface data.  
 
 





Component   
  
  
1 2 3 4 5 




V2 .586 .448 -.570 -.021 .024 
V3 .617 .390 -.575 .021 -.115 
V4 .655 .295 -.604 .030 -.181 
V5 .657 .196 -.544 .035 -.281 
V6 .729 -.162 -.300 .266 -.163 









V8 .722 -.376 -.233 .313 -.037 
V9 .669 -.413 -.203 .448 .050 
V10 .692 -.418 -.151 .362 .116 
V11 .648 -.400 -.073 .416 .361 
V12 .776 -.265 .099 .155 .308 






V14 .764 -.071 .152 .237 -.208 
V15 .678 .102 .436 .173 -.185 
V16 .668 .253 .437 .105 -.266 
V17 .686 .378 .233 .306 .118 
V18 .448 .602 .541 .054 .025 
V19 .370 .651 .320 .044 .416 
V20 .466 .611 .371 -.085 .304 





V22 .709 .368 .395 .186 -.133 
V23 .687 .238 .438 .021 -.304 
V24 .811 -.075 .315 -.129 -.024 
V25 .773 -.207 .359 -.117 -.233 
V26 .833 -.279 .177 -.121 -.101 






V28 .679 -.369 .215 -.496 .117 
V29 .740 -.402 .166 -.390 .015 
V30 .769 -.346 .004 -.336 .066 
V31 .806 -.318 -.033 -.293 .134 
V32 .764 -.274 -.098 -.193 .104 








V34 .781 .131 -.300 -.308 .078 




V36 .641 .526 -.409 -.206 .060 
Table 8.1b). The component matrix from the analysis of the replica assemblage surface data, 
displaying the loadings for each of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 20.724 57.565 57.565 20.724 57.565 57.565 
2 5.698 15.828 73.393 5.698 15.828 73.393 
3 2.622 7.283 80.676 2.622 7.283 80.676 
4 1.954 5.429 86.105 1.954 5.429 86.105 
5 1.055 2.931 89.036 1.055 2.931 89.036 
6 .838 2.327 91.363       
7 .547 1.519 92.882       
8 .505 1.403 94.284       
9 .397 1.103 95.388       
10 .266 .739 96.126       
11 .236 .656 96.783       
12 .206 .573 97.356       
13 .173 .481 97.836       
14 .159 .441 98.277       
15 .125 .348 98.625       
16 .088 .245 98.870       
17 .088 .244 99.114       
18 .086 .238 99.352       
19 .076 .210 99.562       
20 .049 .136 99.698       
21 .038 .104 99.802       
22 .028 .077 99.879       
23 .027 .075 99.955       
24 .011 .030 99.985       
25 .005 .015 100.000       
26 .000 .000 100.000       
27 .000 .000 100.000       
28 .000 .000 100.000       
29 .000 .000 100.000       
30 .000 .000 100.000       
31 .000 .000 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       








Component   
  
  
1 2 3 4 5 




V2 .675 .459 -.459 .042 .057 
V3 .676 .469 -.484 -.041 .001 
V4 .782 .411 -.395 -.059 -.053 
V5 .823 .263 -.224 .096 -.357 
V6 .774 -.132 -.045 .319 -.379 









V8 .759 -.419 -.061 .336 -.235 
V9 .643 -.533 -.060 .426 .103 
V10 .674 -.531 -.090 .347 .152 
V11 .631 -.524 -.129 .442 .219 
V12 .780 -.419 .106 .126 .309 






V14 .811 -.096 .210 .123 .044 
V15 .775 .033 .455 .102 -.203 
V16 .757 .189 .380 -.024 -.249 
V17 .792 .367 .168 .286 -.006 
V18 .541 .621 .456 -.014 -.114 
V19 .517 .660 .217 .194 .288 
V20 .592 .640 .238 .108 .135 





V22 .819 .344 .349 -.029 .057 
V23 .776 .194 .464 -.122 -.073 
V24 .910 -.152 .155 -.150 .093 
V25 .800 -.310 .252 -.315 -.083 
V26 .861 -.322 .060 -.199 .017 






V28 .736 -.415 -.074 -.463 .105 
V29 .763 -.429 .006 -.394 .100 
V30 .835 -.353 -.074 -.212 -.096 
V31 .884 -.302 -.171 -.196 -.008 
V32 .905 -.205 -.214 -.117 -.070 








V34 .858 .162 -.286 -.107 .082 




V36 .712 .574 -.321 -.115 .043 
Table 8.2b). The component matrix from the analysis of the replica assemblage combined 








Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 25.926 72.017 72.017 25.926 72.017 72.017 
2 2.603 7.231 79.248 2.603 7.231 79.248 
3 1.514 4.207 83.454 1.514 4.207 83.454 
4 .845 2.348 85.803       
5 .595 1.652 87.455       
6 .457 1.270 88.725       
7 .415 1.154 89.880       
8 .351 .976 90.856       
9 .289 .802 91.658       
10 .276 .766 92.424       
11 .239 .663 93.087       
12 .207 .574 93.661       
13 .199 .552 94.213       
14 .191 .532 94.745       
15 .168 .466 95.211       
16 .159 .442 95.653       
17 .148 .411 96.064       
18 .142 .395 96.459       
19 .130 .361 96.820       
20 .123 .343 97.163       
21 .111 .307 97.471       
22 .103 .285 97.755       
23 .097 .270 98.026       
24 .086 .239 98.265       
25 .079 .221 98.486       
26 .078 .215 98.701       
27 .075 .209 98.910       
28 .060 .166 99.077       
29 .059 .163 99.239       
30 .052 .146 99.385       
31 .048 .133 99.518       
32 .043 .121 99.639       
33 .040 .112 99.751       
34 .032 .088 99.839       
35 .030 .084 99.923       
36 .028 .077 100.000       









Component   
  
  
1 2 3 




V2 .786 .293 .410 
V3 .828 .270 .375 
V4 .855 .297 .212 
V5 .824 .292 -.001 
V6 .868 .212 .000 









V8 .883 .088 -.131 
V9 .873 .029 -.185 
V10 .903 -.028 -.159 
V11 .908 -.065 -.166 
V12 .884 -.158 -.094 






V14 .881 -.198 -.120 
V15 .890 -.292 .039 
V16 .832 -.376 .107 
V17 .804 -.404 .125 
V18 .820 -.309 .181 
V19 .786 -.074 .367 
V20 .763 -.227 .332 





V22 .841 -.370 .088 
V23 .841 -.383 .035 
V24 .908 -.277 -.017 
V25 .884 -.243 -.100 
V26 .901 -.144 -.145 






V28 .877 -.059 -.251 
V29 .877 -.002 -.132 
V30 .843 .236 -.315 
V31 .834 .283 -.251 
V32 .862 .326 -.168 








V34 .841 .353 -.085 




V36 .785 .456 .190 
Figure 8.3b). The component matrix from the analysis of the Boxgrove Unit 4/3 surface data, 
displaying the loadings for each of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 29.141 80.947 80.947 29.141 80.947 80.947 
2 1.907 5.297 86.243 1.907 5.297 86.243 
3 1.252 3.477 89.720 1.252 3.477 89.720 
4 .496 1.376 91.097       
5 .446 1.238 92.335       
6 .321 .892 93.227       
7 .300 .833 94.060       
8 .280 .778 94.838       
9 .212 .588 95.426       
10 .189 .525 95.951       
11 .177 .492 96.443       
12 .150 .418 96.861       
13 .140 .389 97.250       
14 .125 .348 97.599       
15 .107 .297 97.896       
16 .088 .245 98.141       
17 .083 .231 98.372       
18 .077 .215 98.587       
19 .072 .200 98.787       
20 .066 .184 98.971       
21 .058 .160 99.132       
22 .052 .146 99.277       
23 .044 .122 99.399       
24 .038 .105 99.505       
25 .033 .091 99.596       
26 .027 .076 99.672       
27 .021 .059 99.731       
28 .020 .055 99.786       
29 .018 .050 99.836       
30 .014 .039 99.875       
31 .012 .035 99.909       
32 .012 .034 99.943       
33 .007 .019 99.962       
34 .005 .015 99.977       
35 .005 .013 99.990       
36 .004 .010 100.000       
Table 8.4a). Results from the principal component analysis of the Boxgrove Unit 4/3 
combined data.  
 
 









1 2 3 




V2 .850 .156 .368 
V3 .890 .184 .331 
V4 .887 .238 .243 
V5 .884 .251 .105 
V6 .900 .165 .087 








V8 .947 .131 -.091 
V9 .929 .096 -.125 
V10 .932 .008 -.138 
V11 .941 .037 -.141 
V12 .925 -.074 -.152 






V14 .925 -.062 -.153 
V15 .924 -.278 -.039 
V16 .877 -.365 .048 
V17 .862 -.386 .114 
V18 .865 -.342 .116 
V19 .847 -.135 .300 
V20 .858 -.217 .240 





V22 .897 -.334 .073 
V23 .909 -.298 -.016 
V24 .937 -.253 -.062 
V25 .934 -.228 -.118 
V26 .931 -.095 -.182 






V28 .926 .002 -.257 
V29 .923 -.050 -.147 
V30 .892 .225 -.276 
V31 .907 .229 -.223 
V32 .901 .319 -.081 








V34 .889 .306 -.087 




V36 .873 .311 .169 
Table 8.4b). The component matrix from the analysis of the Boxgrove Unit 4/3 combined 
data, displaying the loadings for each of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 28.003 77.786 77.786 28.003 77.786 77.786 
2 3.674 10.205 87.992 3.674 10.205 87.992 
3 .972 2.699 90.690       
4 .657 1.824 92.515       
5 .321 .890 93.405       
6 .244 .677 94.082       
7 .227 .631 94.713       
8 .196 .545 95.258       
9 .170 .472 95.730       
10 .134 .373 96.103       
11 .131 .363 96.466       
12 .114 .317 96.783       
13 .102 .282 97.065       
14 .094 .262 97.327       
15 .085 .235 97.562       
16 .082 .227 97.789       
17 .075 .208 97.997       
18 .070 .195 98.192       
19 .063 .175 98.367       
20 .060 .167 98.534       
21 .055 .154 98.687       
22 .052 .143 98.831       
23 .047 .131 98.962       
24 .044 .122 99.084       
25 .040 .110 99.194       
26 .036 .100 99.294       
27 .035 .097 99.391       
28 .033 .093 99.483       
29 .028 .079 99.562       
30 .028 .077 99.639       
31 .027 .074 99.713       
32 .024 .067 99.780       
33 .022 .061 99.841       
34 .020 .056 99.898       
35 .019 .054 99.951       
36 .018 .049 100.000       


















V2 .568 .777 
V3 .696 .653 
V4 .792 .515 
V5 .865 .381 
V6 .911 .199 









V8 .939 .017 
V9 .935 -.063 
V10 .924 -.169 
V11 .919 -.172 
V12 .917 -.209 






V14 .946 -.197 
V15 .941 -.183 
V16 .944 -.180 
V17 .908 -.135 
V18 .918 -.102 
V19 .851 -.079 
V20 .876 -.059 





V22 .910 -.192 
V23 .931 -.212 
V24 .934 -.241 
V25 .924 -.266 
V26 .917 -.236 






V28 .915 -.230 
V29 .932 -.166 
V30 .936 -.116 
V31 .937 -.079 
V32 .933 .024 








V34 .879 .329 




V36 .699 .637 
Table 8.5b). The component matrix from the analysis of the Boxgrove Unit 4u surface data, 
displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 29.660 82.390 82.390 29.660 82.390 82.390 
2 3.672 10.201 92.590 3.672 10.201 92.590 
3 .808 2.244 94.835       
4 .360 1.000 95.835       
5 .259 .719 96.554       
6 .157 .437 96.990       
7 .137 .381 97.371       
8 .109 .302 97.673       
9 .096 .265 97.938       
10 .082 .229 98.167       
11 .071 .198 98.365       
12 .059 .163 98.529       
13 .054 .150 98.679       
14 .046 .128 98.807       
15 .044 .121 98.928       
16 .042 .117 99.045       
17 .037 .104 99.149       
18 .034 .093 99.242       
19 .032 .088 99.330       
20 .030 .082 99.413       
21 .025 .069 99.481       
22 .023 .065 99.546       
23 .020 .057 99.603       
24 .019 .052 99.655       
25 .017 .048 99.703       
26 .017 .047 99.750       
27 .015 .041 99.792       
28 .014 .039 99.831       
29 .012 .034 99.864       
30 .010 .027 99.891       
31 .009 .025 99.917       
32 .008 .023 99.940       
33 .006 .018 99.958       
34 .005 .015 99.973       
35 .005 .014 99.987       
36 .005 .013 100.000       


















V2 .585 .782 
V3 .718 .664 
V4 .820 .516 
V5 .899 .366 
V6 .944 .188 









V8 .967 .005 
V9 .966 -.073 
V10 .951 -.172 
V11 .953 -.184 
V12 .941 -.214 






V14 .961 -.201 
V15 .960 -.175 
V16 .961 -.172 
V17 .946 -.131 
V18 .946 -.090 
V19 .886 -.069 
V20 .908 -.038 





V22 .940 -.184 
V23 .951 -.213 
V24 .949 -.234 
V25 .948 -.257 
V26 .945 -.234 






V28 .937 -.227 
V29 .951 -.172 
V30 .953 -.117 
V31 .962 -.097 
V32 .952 .001 








V34 .913 .325 




V36 .729 .635 
Table 8.6b). The component matrix from the analysis of the Boxgrove Unit 4u combined 
data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 29.421 81.725 81.725 29.421 81.725 81.725 
2 3.197 8.880 90.605 3.197 8.880 90.605 
3 .906 2.515 93.120       
4 .457 1.270 94.390       
5 .364 1.010 95.401       
6 .175 .485 95.886       
7 .158 .438 96.323       
8 .135 .376 96.699       
9 .117 .324 97.024       
10 .096 .265 97.289       
11 .088 .246 97.535       
12 .075 .207 97.742       
13 .073 .203 97.944       
14 .069 .193 98.137       
15 .060 .167 98.304       
16 .059 .164 98.468       
17 .052 .145 98.613       
18 .049 .137 98.751       
19 .042 .116 98.867       
20 .041 .114 98.981       
21 .040 .111 99.092       
22 .038 .104 99.197       
23 .032 .090 99.287       
24 .032 .088 99.375       
25 .027 .076 99.451       
26 .026 .072 99.523       
27 .025 .069 99.592       
28 .021 .059 99.652       
29 .021 .059 99.710       
30 .019 .054 99.765       
31 .017 .048 99.812       
32 .016 .043 99.856       
33 .015 .043 99.898       
34 .014 .038 99.936       
35 .012 .034 99.970       
36 .011 .030 100.000       


















V2 .656 .697 
V3 .762 .605 
V4 .836 .483 
V5 .895 .339 
V6 .929 .188 









V8 .958 .013 
V9 .958 -.070 
V10 .948 -.163 
V11 .950 -.170 
V12 .934 -.210 






V14 .949 -.199 
V15 .950 -.194 
V16 .943 -.191 
V17 .929 -.148 
V18 .926 -.102 
V19 .881 -.061 
V20 .900 -.044 





V22 .932 -.191 
V23 .942 -.224 
V24 .944 -.237 
V25 .942 -.261 
V26 .936 -.230 






V28 .933 -.219 
V29 .945 -.166 
V30 .940 -.102 
V31 .944 -.070 
V32 .930 .040 








V34 .905 .302 




V36 .767 .577 
Table 8.7b). The component matrix from the analysis of the combined Boxgrove assemblages, 
displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 32.026 88.961 88.961 32.026 88.961 88.961 
2 1.039 2.886 91.847 1.039 2.886 91.847 
3 .678 1.883 93.730       
4 .354 .985 94.715       
5 .181 .504 95.219       
6 .160 .445 95.664       
7 .142 .394 96.057       
8 .129 .359 96.417       
9 .109 .303 96.720       
10 .098 .273 96.993       
11 .091 .253 97.245       
12 .087 .241 97.486       
13 .075 .207 97.693       
14 .074 .204 97.898       
15 .070 .194 98.092       
16 .063 .174 98.267       
17 .061 .170 98.436       
18 .059 .165 98.601       
19 .054 .150 98.751       
20 .048 .132 98.883       
21 .045 .126 99.009       
22 .040 .111 99.120       
23 .036 .101 99.222       
24 .034 .096 99.317       
25 .032 .088 99.405       
26 .031 .086 99.491       
27 .026 .073 99.564       
28 .025 .069 99.633       
29 .024 .067 99.700       
30 .023 .065 99.765       
31 .018 .050 99.815       
32 .017 .046 99.861       
33 .015 .043 99.904       
34 .013 .036 99.940       
35 .012 .034 99.974       
36 .009 .026 100.000       
Table 8.8a). Results of the principal component analysis applied to the Caddington 
assemblage surface data. 
 
 














V2 .894 .361 
V3 .919 .277 
V4 .936 .224 
V5 .934 .164 
V6 .941 .089 









V8 .951 -.074 
V9 .956 -.075 
V10 .951 -.126 
V11 .953 -.163 
V12 .955 -.180 






V14 .963 -.157 
V15 .961 -.101 
V16 .955 -.033 
V17 .944 .063 
V18 .931 .117 
V19 .898 .203 
V20 .917 .212 





V22 .966 .072 
V23 .961 -.033 
V24 .962 -.116 
V25 .953 -.193 
V26 .956 -.199 






V28 .957 -.196 
V29 .949 -.209 
V30 .942 -.156 
V31 .949 -.162 
V32 .947 -.075 








V34 .952 .088 




V36 .931 .212 
Table 8.8b). The component matrix from the analysis of the Caddington assemblage surface 
data, displaying the loadings for both the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 33.351 92.641 92.641 33.351 92.641 92.641 
2 .955 2.652 95.293 .955 2.652 95.293 
3 .474 1.317 96.610       
4 .193 .536 97.146       
5 .132 .366 97.513       
6 .115 .319 97.832       
7 .089 .246 98.078       
8 .079 .220 98.298       
9 .064 .178 98.476       
10 .061 .170 98.646       
11 .053 .148 98.794       
12 .049 .137 98.931       
13 .044 .123 99.054       
14 .042 .118 99.172       
15 .036 .101 99.273       
16 .034 .094 99.367       
17 .030 .084 99.451       
18 .026 .072 99.523       
19 .023 .065 99.589       
20 .022 .060 99.648       
21 .019 .054 99.702       
22 .019 .052 99.754       
23 .014 .038 99.793       
24 .012 .034 99.826       
25 .010 .028 99.855       
26 .010 .027 99.882       
27 .008 .022 99.904       
28 .007 .020 99.923       
29 .006 .017 99.940       
30 .005 .015 99.955       
31 .004 .012 99.967       
32 .004 .010 99.978       
33 .003 .008 99.986       
34 .002 .006 99.992       
35 .001 .004 99.996       
36 .001 .004 100.000       
Table 8.9a). Results of the principal component analysis applied to the Caddington 
assemblage combined data. 
 
 














V2 .925 .319 
V3 .943 .234 
V4 .958 .213 
V5 .957 .147 
V6 .968 .078 









V8 .969 -.090 
V9 .973 -.062 
V10 .970 -.123 
V11 .967 -.151 
V12 .966 -.183 






V14 .974 -.159 
V15 .972 -.103 
V16 .974 -.041 
V17 .963 .083 
V18 .952 .144 
V19 .929 .220 
V20 .940 .227 





V22 .977 .083 
V23 .980 -.018 
V24 .979 -.102 
V25 .971 -.173 
V26 .966 -.196 






V28 .969 -.177 
V29 .965 -.201 
V30 .966 -.159 
V31 .967 -.161 
V32 .961 -.094 








V34 .972 .071 




V36 .958 .196 
Table 8.9b). The component matrix from the analysis of the Caddington assemblage 
combined data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 32.563 90.453 90.453 32.563 90.453 90.453 
2 .708 1.966 92.419 .708 1.966 92.419 
3 .500 1.388 93.808       
4 .358 .994 94.802       
5 .289 .802 95.604       
6 .187 .520 96.124       
7 .153 .425 96.549       
8 .137 .382 96.931       
9 .121 .337 97.267       
10 .108 .300 97.567       
11 .094 .260 97.827       
12 .087 .242 98.069       
13 .072 .200 98.269       
14 .070 .194 98.463       
15 .059 .165 98.628       
16 .055 .152 98.779       
17 .053 .147 98.927       
18 .043 .118 99.045       
19 .040 .112 99.157       
20 .038 .107 99.263       
21 .036 .100 99.363       
22 .034 .094 99.457       
23 .028 .078 99.536       
24 .026 .072 99.608       
25 .024 .068 99.676       
26 .020 .056 99.732       
27 .016 .046 99.778       
28 .015 .042 99.820       
29 .014 .038 99.858       
30 .012 .035 99.892       
31 .010 .028 99.920       
32 .009 .024 99.944       
33 .007 .018 99.962       
34 .006 .017 99.979       
35 .004 .012 99.990       
36 .003 .010 100.000       


















V2 .949 .203 
V3 .945 .236 
V4 .944 .245 
V5 .928 .243 
V6 .918 .251 









V8 .957 .030 
V9 .961 .017 
V10 .954 .010 
V11 .957 -.056 
V12 .966 -.068 






V14 .964 -.136 
V15 .958 -.102 
V16 .958 -.075 
V17 .958 -.110 
V18 .952 -.117 
V19 .926 -.087 
V20 .948 .005 





V22 .975 -.051 
V23 .963 -.142 
V24 .975 -.093 
V25 .947 -.233 
V26 .958 -.182 






V28 .972 -.070 
V29 .974 -.088 
V30 .940 -.043 
V31 .953 -.147 
V32 .938 -.047 








V34 .942 .141 




V36 .964 .160 
Table 8.10b). The component matrix from the analysis of the Pit C assemblage surface data, 
displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 33.935 94.264 94.264 33.935 94.264 94.264 
2 .558 1.550 95.814 .558 1.550 95.814 
3 .301 .835 96.649       
4 .227 .630 97.279       
5 .218 .606 97.885       
6 .145 .403 98.288       
7 .103 .286 98.574       
8 .085 .236 98.810       
9 .068 .190 98.999       
10 .056 .154 99.154       
11 .042 .117 99.271       
12 .038 .107 99.377       
13 .035 .099 99.476       
14 .028 .079 99.555       
15 .027 .075 99.630       
16 .024 .066 99.696       
17 .020 .055 99.751       
18 .019 .052 99.803       
19 .016 .044 99.847       
20 .012 .032 99.879       
21 .012 .032 99.911       
22 .009 .025 99.936       
23 .008 .023 99.959       
24 .006 .016 99.975       
25 .003 .009 99.983       
26 .002 .007 99.990       
27 .002 .006 99.996       
28 .001 .003 99.999       
29 .000 .001 100.000       
30 .000 .000 100.000       
31 .000 .000 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       


















V2 .974 .163 
V3 .968 .190 
V4 .968 .192 
V5 .951 .214 
V6 .957 .228 









V8 .975 -.016 
V9 .973 .045 
V10 .977 -.028 
V11 .971 -.092 
V12 .977 -.097 






V14 .971 -.180 
V15 .970 -.128 
V16 .977 -.037 
V17 .968 -.060 
V18 .974 -.017 
V19 .970 .020 
V20 .974 .100 





V22 .985 .022 
V23 .979 -.089 
V24 .989 -.079 
V25 .967 -.203 
V26 .967 -.202 






V28 .983 -.079 
V29 .987 -.073 
V30 .969 -.104 
V31 .971 -.124 
V32 .959 -.044 








V34 .965 .102 




V36 .982 .109 
Table 8.11b). The component matrix from the analysis of the Pit C assemblage combined 
data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 33.171 92.143 92.143 33.171 92.143 92.143 
2 .692 1.922 94.064 .692 1.922 94.064 
3 .374 1.039 95.103       
4 .270 .750 95.853       
5 .147 .408 96.261       
6 .123 .342 96.604       
7 .116 .322 96.926       
8 .098 .271 97.197       
9 .087 .242 97.440       
10 .079 .219 97.658       
11 .075 .207 97.866       
12 .067 .186 98.052       
13 .057 .158 98.210       
14 .056 .156 98.366       
15 .050 .138 98.504       
16 .045 .126 98.630       
17 .044 .122 98.752       
18 .043 .118 98.870       
19 .042 .116 98.986       
20 .037 .103 99.089       
21 .035 .097 99.185       
22 .032 .088 99.273       
23 .030 .083 99.356       
24 .027 .074 99.431       
25 .025 .069 99.500       
26 .022 .062 99.562       
27 .022 .061 99.623       
28 .022 .060 99.683       
29 .020 .055 99.738       
30 .019 .051 99.790       
31 .017 .046 99.836       
32 .014 .040 99.876       
33 .013 .035 99.911       
34 .012 .033 99.945       
35 .012 .032 99.977       
36 .008 .023 100.000       
Table 8.12a). Results of the principal component analysis applied to the Foxhall Road 
assemblage surface data. 
 
 














V2 .947 .193 
V3 .957 .183 
V4 .948 .227 
V5 .957 .172 
V6 .953 .166 









V8 .961 .120 
V9 .962 .124 
V10 .968 .078 
V11 .965 .019 
V12 .967 -.013 






V14 .968 -.083 
V15 .964 -.089 
V16 .961 -.167 
V17 .954 -.159 
V18 .958 -.155 
V19 .944 -.217 
V20 .953 -.161 





V22 .961 -.173 
V23 .966 -.161 
V24 .965 -.139 
V25 .972 -.113 
V26 .968 -.103 






V28 .968 -.083 
V29 .968 -.037 
V30 .966 -.045 
V31 .961 .038 
V32 .965 .054 








V34 .960 .087 




V36 .959 .180 
Table 8.12b). The component matrix from the analysis of the Foxhall Road assemblage 
surface data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 34.325 95.347 95.347 34.325 95.347 95.347 
2 .487 1.354 96.700 .487 1.354 96.700 
3 .254 .705 97.406       
4 .176 .490 97.896       
5 .086 .238 98.134       
6 .076 .212 98.345       
7 .070 .195 98.540       
8 .060 .168 98.708       
9 .051 .143 98.851       
10 .041 .115 98.966       
11 .037 .102 99.068       
12 .035 .098 99.166       
13 .032 .089 99.254       
14 .028 .077 99.332       
15 .026 .071 99.403       
16 .023 .064 99.466       
17 .021 .060 99.526       
18 .021 .057 99.583       
19 .018 .049 99.632       
20 .017 .046 99.678       
21 .016 .044 99.721       
22 .013 .037 99.758       
23 .012 .034 99.792       
24 .010 .029 99.821       
25 .010 .028 99.849       
26 .009 .025 99.874       
27 .008 .021 99.895       
28 .007 .019 99.914       
29 .006 .016 99.930       
30 .005 .015 99.945       
31 .005 .013 99.958       
32 .004 .011 99.970       
33 .003 .010 99.979       
34 .003 .009 99.988       
35 .002 .007 99.995       
36 .002 .005 100.000       


















V2 .967 -.132 
V3 .979 -.102 
V4 .975 -.132 
V5 .973 -.125 
V6 .976 -.103 









V8 .973 -.129 
V9 .976 -.136 
V10 .977 -.106 
V11 .977 -.059 
V12 .984 -.032 






V14 .980 .056 
V15 .980 .055 
V16 .974 .146 
V17 .978 .125 
V18 .971 .143 
V19 .960 .213 
V20 .969 .177 





V22 .975 .166 
V23 .979 .156 
V24 .977 .118 
V25 .980 .116 
V26 .981 .073 






V28 .982 .038 
V29 .981 .002 
V30 .984 .025 
V31 .981 -.031 
V32 .980 -.063 








V34 .978 -.071 




V36 .981 -.133 
Table 8.13b). The component matrix from the analysis of the Foxhall Road assemblage 
combined data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 33.989 94.413 94.413 33.989 94.413 94.413 
2 .523 1.453 95.866 .523 1.453 95.866 
3 .247 .687 96.552       
4 .209 .579 97.132       
5 .146 .406 97.538       
6 .128 .355 97.893       
7 .113 .314 98.207       
8 .096 .267 98.474       
9 .079 .220 98.694       
10 .077 .213 98.907       
11 .060 .166 99.073       
12 .056 .154 99.227       
13 .043 .120 99.348       
14 .038 .106 99.454       
15 .033 .090 99.544       
16 .029 .081 99.626       
17 .023 .064 99.690       
18 .020 .055 99.745       
19 .017 .048 99.792       
20 .016 .044 99.836       
21 .013 .035 99.871       
22 .012 .032 99.903       
23 .010 .029 99.932       
24 .008 .023 99.954       
25 .006 .017 99.971       
26 .004 .011 99.983       
27 .004 .010 99.993       
28 .001 .004 99.996       
29 .001 .004 100.000       
30 .000 .000 100.000       
31 .000 .000 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       


















V2 .946 .248 
V3 .971 .155 
V4 .969 .122 
V5 .971 .099 
V6 .964 .125 









V8 .981 .015 
V9 .975 .028 
V10 .978 .011 
V11 .979 -.021 
V12 .981 -.009 






V14 .980 -.095 
V15 .987 -.053 
V16 .966 -.177 
V17 .957 -.130 
V18 .964 -.172 
V19 .959 -.233 
V20 .953 -.218 





V22 .979 -.109 
V23 .978 -.120 
V24 .978 .010 
V25 .982 .002 
V26 .981 .014 






V28 .982 -.023 
V29 .972 -.080 
V30 .981 -.025 
V31 .978 .028 
V32 .988 .033 








V34 .960 .153 




V36 .962 .141 
Table 8.14b). The component matrix from the analysis of the grey clay assemblage surface 
data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 34.694 96.372 96.372 34.694 96.372 96.372 
2 .486 1.350 97.721 .486 1.350 97.721 
3 .187 .518 98.240       
4 .173 .479 98.719       
5 .131 .364 99.083       
6 .081 .225 99.307       
7 .059 .164 99.472       
8 .048 .134 99.606       
9 .039 .109 99.714       
10 .031 .086 99.800       
11 .026 .072 99.872       
12 .020 .057 99.929       
13 .016 .046 99.975       
14 .009 .025 100.000       
15 .000 .000 100.000       
16 .000 .000 100.000       
17 .000 .000 100.000       
18 .000 .000 100.000       
19 .000 .000 100.000       
20 .000 .000 100.000       
21 .000 .000 100.000       
22 .000 .000 100.000       
23 .000 .000 100.000       
24 .000 .000 100.000       
25 .000 .000 100.000       
26 .000 .000 100.000       
27 .000 .000 100.000       
28 .000 .000 100.000       
29 .000 .000 100.000       
30 .000 .000 100.000       
31 .000 .000 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       


















V2 .956 .251 
V3 .979 .153 
V4 .982 .136 
V5 .982 .104 
V6 .976 .123 









V8 .988 .028 
V9 .990 .017 
V10 .985 .001 
V11 .987 -.029 
V12 .984 -.014 






V14 .988 -.087 
V15 .991 -.066 
V16 .980 -.166 
V17 .968 -.111 
V18 .971 -.178 
V19 .966 -.225 
V20 .962 -.233 





V22 .987 -.094 
V23 .989 -.110 
V24 .987 .014 
V25 .990 .017 
V26 .988 .014 






V28 .990 -.003 
V29 .984 -.073 
V30 .991 -.006 
V31 .985 .029 
V32 .997 .016 








V34 .977 .121 




V36 .987 .090 
Table 8.15b). The component matrix from the analysis of the grey clay assemblage combined 
data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 32.894 91.373 91.373 32.894 91.373 91.373 
2 1.127 3.132 94.504 1.127 3.132 94.504 
3 .431 1.197 95.701       
4 .251 .697 96.398       
5 .202 .562 96.960       
6 .164 .457 97.417       
7 .135 .376 97.792       
8 .119 .331 98.124       
9 .095 .265 98.388       
10 .081 .225 98.614       
11 .069 .191 98.804       
12 .064 .178 98.982       
13 .058 .162 99.144       
14 .047 .130 99.274       
15 .043 .120 99.394       
16 .040 .111 99.505       
17 .034 .094 99.600       
18 .027 .076 99.676       
19 .023 .063 99.739       
20 .022 .062 99.801       
21 .018 .050 99.851       
22 .013 .037 99.888       
23 .012 .033 99.921       
24 .010 .027 99.948       
25 .006 .015 99.963       
26 .004 .011 99.974       
27 .004 .010 99.984       
28 .002 .006 99.991       
29 .002 .005 99.995       
30 .001 .003 99.998       
31 .001 .002 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       


















V2 .934 .242 
V3 .925 .284 
V4 .904 .388 
V5 .941 .271 
V6 .959 .173 









V8 .987 .065 
V9 .985 .062 
V10 .982 -.014 
V11 .978 -.001 
V12 .958 -.141 






V14 .967 -.120 
V15 .953 -.124 
V16 .953 -.204 
V17 .934 -.216 
V18 .952 -.168 
V19 .934 -.223 
V20 .954 -.138 





V22 .951 -.190 
V23 .957 -.134 
V24 .958 -.179 
V25 .969 -.112 
V26 .957 -.152 






V28 .949 -.169 
V29 .957 -.017 
V30 .982 .013 
V31 .960 .158 
V32 .967 .099 








V34 .967 .106 




V36 .962 .200 
Table 8.16b). The component matrix from the analysis of the red gravel assemblage surface 
data, displaying the loadings for both of the extracted components. 
 
 




Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 34.451 95.696 95.696 34.451 95.696 95.696 
2 .512 1.421 97.117 .512 1.421 97.117 
3 .367 1.020 98.137       
4 .131 .364 98.501       
5 .106 .295 98.797       
6 .087 .242 99.039       
7 .074 .206 99.245       
8 .060 .168 99.413       
9 .052 .145 99.558       
10 .049 .135 99.694       
11 .038 .106 99.800       
12 .031 .087 99.887       
13 .023 .064 99.951       
14 .012 .033 99.983       
15 .006 .017 100.000       
16 .000 .000 100.000       
17 .000 .000 100.000       
18 .000 .000 100.000       
19 .000 .000 100.000       
20 .000 .000 100.000       
21 .000 .000 100.000       
22 .000 .000 100.000       
23 .000 .000 100.000       
24 .000 .000 100.000       
25 .000 .000 100.000       
26 .000 .000 100.000       
27 .000 .000 100.000       
28 .000 .000 100.000       
29 .000 .000 100.000       
30 .000 .000 100.000       
31 .000 .000 100.000       
32 .000 .000 100.000       
33 .000 .000 100.000       
34 .000 .000 100.000       
35 .000 .000 100.000       
36 .000 .000 100.000       
Table 8.17a). Results of the principal component analysis applied to the red gravel 
assemblage combined data. 
 
 














V2 .963 -.152 
V3 .966 -.168 
V4 .957 -.266 
V5 .970 -.209 
V6 .987 -.106 









V8 .992 -.066 
V9 .997 .003 
V10 .989 -.030 
V11 .990 -.077 
V12 .990 -.001 






V14 .984 .007 
V15 .978 .053 
V16 .970 .135 
V17 .981 .057 
V18 .968 .063 
V19 .978 .091 
V20 .970 .117 





V22 .968 .193 
V23 .982 .106 
V24 .976 .168 
V25 .978 .119 
V26 .979 .116 






V28 .966 .158 
V29 .975 .019 
V30 .989 .004 
V31 .985 -.066 
V32 .978 -.058 








V34 .985 .013 




V36 .990 -.094 
Table 8.17b). The component matrix from the analysis of the red gravel assemblage combined 
data, displaying the loadings for both of the extracted components. 
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Figure 9.1. Scatter diagram of components one and two from the analysis of the slope data 
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Figure 9.2. Scatter diagram of component one and three from the analysis of the slope data. 
 
Figure 9.3. Scatter diagram of components two and three from the analysis of the slope data. 









Figure 9.4. Scatter diagram of component one and two from the analysis of the scar pattern 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 10.120 56.223 56.223 10.120 56.223 56.223 
2 4.058 22.547 78.770 4.058 22.547 78.770 
3 1.597 8.870 87.640 1.597 8.870 87.640 
4 .748 4.155 91.795       
5 .616 3.425 95.220       
6 .274 1.523 96.743       
7 .180 1.003 97.746       
8 .125 .695 98.440       
9 .080 .442 98.882       
10 .056 .314 99.196       
11 .047 .264 99.459       
12 .029 .160 99.620       
13 .022 .122 99.742       
14 .015 .085 99.827       
15 .013 .070 99.897       
16 .010 .058 99.955       
17 .008 .044 99.999       
18 .000 .001 100.000       
Component Matrix 
Component     
1 2 3 
% 0-5 -.493 .572 .508 
% 5-10 -.635 .571 .450 
% 10-15 -.860 .388 .183 
% 15-20 -.922 .060 -.125 
% 20-25 -.832 -.297 -.364 
% 25-30 -.499 -.703 -.382 
% 30-35 .074 -.897 -.106 
% 35-40 .571 -.715 .223 
% 40-45 .772 -.488 .321 
% 45-50 .855 -.317 .312 
% 50-55 .918 -.145 .246 
% 55-60 .940 .024 .143 
% 60-65 .927 .155 .037 
% 65-70 .895 .278 -.099 
% 70-75 .820 .417 -.226 
% 75-80 .739 .507 -.298 
% 80-85 .664 .561 -.369 
% 85-90 .487 .382 -.422 
 
Table 9.1. Results from the principal component analysis of the slope data from all three of 
the archaeological assemblages, including the component matrix that displays the loadings for 
each of the extracted components. 
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Total Variance Explained 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Component Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 32.528 90.356 90.356 32.528 90.356 90.356 
2 1.449 4.026 94.382 1.449 4.026 94.382 
3 .609 1.693 96.075       
4 .228 .634 96.709       
5 .214 .593 97.302       
6 .093 .258 97.560       
7 .080 .223 97.783       
8 .067 .187 97.970       
9 .060 .167 98.138       
10 .052 .143 98.281       
11 .048 .134 98.415       
12 .043 .118 98.534       
13 .039 .107 98.641       
14 .037 .103 98.743       
15 .036 .099 98.843       
16 .033 .092 98.934       
17 .031 .087 99.022       
18 .029 .081 99.103       
19 .027 .076 99.179       
20 .027 .075 99.254       
21 .025 .069 99.324       
22 .023 .065 99.388       
23 .022 .062 99.450       
24 .021 .058 99.508       
25 .020 .056 99.563       
26 .019 .052 99.615       
27 .019 .052 99.667       
28 .017 .047 99.715       
29 .015 .043 99.758       
30 .015 .041 99.799       
31 .014 .038 99.837       
32 .013 .036 99.873       
33 .013 .035 99.909       
34 .012 .032 99.941       
35 .011 .030 99.971       
36 .010 .029 100.000       
 
Table 9.2a. Results from the principal component analysis of the scar pattern data from all 










  Component   
    1 2 




V3 .861 .470 
V4 .908 .382 
V5 .931 .309 
V6 .951 .207 
V7 .964 .109 








V9 .964 -.047 
V10 .968 -.079 
V11 .964 -.143 
V12 .963 -.159 
V13 .961 -.179 






V15 .969 -.154 
V16 .969 -.142 
V17 .967 -.122 
V18 .963 -.063 
V19 .957 -.009 
V20 .930 .049 
V21 .941 .050 





V23 .965 -.068 
V24 .970 -.127 
V25 .967 -.166 
V26 .966 -.189 
V27 .963 -.184 






V29 .961 -.188 
V30 .966 -.143 
V31 .964 -.108 
V32 .966 -.083 
V33 .962 -.017 







V35 .960 .156 




V37 .909 .364 
 
Table 9.2b. Component matrix from the analysis of the scar pattern data, displaying the 
loading for both of the extracted components. 
